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INTRODUCTION 

This la summary of the final report of the Systems Development Pi'oject 
coinmissioned by the National Librarian to study and design an integrated 
information system for the fiational Library, employing, where feasible, 
electronic data processing. Two previous interim reports were published. 
The final report was presented in two volumes comprising more than 500 pages. 
Volume 1 contains general background on the National Library, its history and 
growth, its problems, its services and its part in the Canadian library and 
research community and in international library networks j a detailed description 
of the proposed system, its applications and benefit?; a cost analysis of the 
system; and the requirements and a schedule for its Implementation. Volume 
2 is a set of appendices to the main report, containing supporting ahd graphic 
data. In addition a number of working papers have been deposited with the 
new Research and Planning Branch of the National Library. 

The staff of the Systems Development Project was composed of a systems 
analyst from the Bureau of Management Consulting Services, Department of 
Supply and Services, Mr. R.H. Bullen, and of three librarians from the National 
Library, Miss Hope Clement, Mr. Louis Forgat and Mr. Paul Kitchen. The 
Project Hiembers v/ere supported in the study by a Study Team composed of 
librarians from the National Library, chiefly Branch Directors and represen- 
tative Division Chiefs, who attended a series of progress meetings to discuss 
and approve findings of the Project and v^ho cooperated v/ith and assisted 
the Project laembers throughout its duration. Other officers of B.M.C.G. 
also aGuiv^itod in the study of specific problems. 

Thu niuliiod employed by the project was to study in detail the 
present [-:;/i^.teni of the National Library to determine its requirements 
and problems; , the responsibilities of the National Library and their 
r'oLition:;hip to tho sorviccs it presently offers, tno necdc of the Canadian 
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lilMMin oo]:i:,unity, rational and intemitional plans for U\o \it}>o oi' 
V ronlv* d:iL:i proce;5L: in,^':: and for coopoiYxtion and coi;uriunicaL i^>n aiiion^: 
1 i lr;u^ i^'L' , and l-liu-o to dcternLino tfio L^crvicOL; whUh tiio K:il juii:i.l Muiviry 
^ii.Aild bo offer irus 

A i.'tudy v;as rvacie to iclentifj present National Library objectives an-i 
to relate thera to their statutory foundations in the National Liorary Act 
in ordei* to establish the validity and legality of each actr/ity and to 
.:ih^\'Vtn* areas wfiere duplication and overlap might occur. The Project 
ai.r- cai'tueJ out a work Distribution Study whose final results shov/ed tiio 
.rost of performin,^; each activity and the classification and level of staff 
employed in each. All present procedures of the Library v;ere flova^'i^arted 
and interviev;s v;ere conducted with the personnel of each organizational 
unit. A stuay was mde of all National Library bibliographic files, with 
spcjial attention being accorded to the Union Catalogue^ the largest file 
in the Library, !i>arapling techniques were used to determine the size and 
mke-up of tiie various files. 

Ml ad(iLtjon to this intense study of the exit ing'Na.tioml Library 
v;y:uer:;. It 3 costs, procedures and problems ^ rhe Project gathered inform lien 
v-ii liie Canadian licu'ary coiijnunity and its needs as related ^,0 tlie Nallcna] 
LiLrary services present and future. This was accomplished by means j1' 
ropJio^: to a cii'cular letter addressed to l^B Canadian university, pu^/lic, 
yuven-unont and i-escarch lio2*aries by the Matioral Librarian at tiu; 
^e.'innln.;: of the f^roject, and by visits to a munber of ^\ov<jnvv,tjnl .'uio jjnivcr\;jly 
illrruvleo by Project members, as well as numerous discULSior;s witii liirarMans 
'tp.d L.;. sle;;:s analysts througiiout Canada and discussions witfi staff of the 
i nS\u'r,vil 1 ' <n :\\':-loi^-s Ot'Tice of tlic Iiibrary of Cr'n;^rr?s:' , The Prr^ject alro 
a^'hjiuw 1v.n1,%-; tile (:oop>e"rat ion of the CorrjTulttee on Librai'y AutDu^it i uu of 
file Assoc iot iv^n oi' University and Colleges of Candida in the colJoctlun 




of uata on library automation in Canadian university libraries v;hLcii v/a.: 



of great benefit in conducting the study. 

This summary includes all the recommendations of the Report as well 
as a description of the integrated information system proposed, its cost 
and its implementation requirements and its implications for other libraries 
and networks. In addition to omitting much of the detailed supporting 
data contained in the large report, sections which deal strictly with 
retrospective data and internal problems of the National Library have 
been omitted. 

Libraries in the process of developing their own systems who require 
more detailed information on the proposed National Library system may 
request more information on detailed aspects and applications of the system 
from the Research and Planning Branch. 

It should be stressed that the Report summarized here is now under 
study by National Library management and that decisions for its implementation 
have not yet been made . 



TERIIS OF RBFHU-INCE 



1. To study the policies, work procedures, methods and systems of 
all brandies of the National Library, and develop an integrated 
ir^ormation system,, with which the National Library can accomplish 
its objectives most effectively. The system design ^^dll include 
a detailed plan of implementation, and will incorporate, 
wherever feasible and practical, 

(a) simplification of present procedures and methods, and 

(b) automatic data processing methods* 



The study should consider the operational developments, and 
particularly the trends in automation, of other major libraries 
and research centres with which the National Library must be 
associated, espeoially in Canada and in the United States* 
The procedures, systems and automation developed in the National 
Library should, as far as possible, be compatible and complementary 
to those in associated libraries and research centres. 
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SUMMARY OF RECOMMENDATIONS 



This Report recornrr.ends that : - 

1. An integrated bibliographic information ' system for the 
National Library be developed comprising all the operations 
of acquisitions, cataloguing, Canadiana, serials control, 
the Union Catalogue and union lists which permit handling 
by electronic data processing. The integrated system vdll 
operate in a combination of batch and real-time modes. 

2. Interim guidelines for basic National Library acquisitions 
and for retention and distribution of duplicate and other 
non-current material received by the National Library 

be provided, subject to change when the final results of 
the resources and requirements surveys of Canadian research 
libraries are known. 

3. A firm and realistic processing policy be set up to cover 
all material received by the National Library, based on 
staff available for cataloguing and the value and probable 
use of the material. 

A Processing Decision Unit be set up to route material as 
expeditiously as possible through the new integrated system 
and to apply the processing policy to all material. 

5. All material processed for inclusion in the National Library 
collection v;hether brief listed or catalogued in full be added 
to the Union Catalogue. 

6. Research into information retrieval methods, including 
retrieval by subject, for use in an automated Union Catalogue 
be undertaken with highest priority being assigned. 

7. A working task force of experts, including persons knov;ledgeable 
in Union Catalogue problems, be set up to study and evaluate 
existing infonnation retrieval methods which bear on the 

problem and to carry out experiments to detennine the best methods. 

The Ifational Library begin in 1972-73 to develop an automated 
Union Catalogue by fonrdng a bibliographical data base made up 
of tapes available from the MARC and RECON projects of the 
Library of Congress, from other similar tapes available from 
other vsources, such as the British National Bibliography, 
and from selected Canadian university libraries. Current 
acceiisions to the Union Catalogue are to be added to this 
data base beginning in 1973-7A. Matching of records in the 
present manual Union Catalogue to the automated data base is 
to begin in 1974-75, thus retrospective conversion will take 
pJace by rrvitching against the data base and editing only those 
records which cannot be matched. 
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9. A study of the needs of the Canadian research library coinnmnity 
for a full bibliographical data bank, the services required 
from it, the volujnes involved and a method of funding such a 
bank be undertaken as soon as possible in order to provide 
information on which a decision can be reached on the future 
development of the Union Catalogue. 

10. A policy decision on the services to be provided from an 
automated Union Catalogue, either a location service or full 
bibliographic data bank service, be made by 1973-74 at the 
latest, 

11. Standards for the Union Catalogue be dravm up and agrcciment sought 
from contributing and participating libraries as soon as possible. 

12. The services of the National Library and the National Science 
Library in regard to the maintenance of current location 

and holding files of serials, the provision of location service 
and the publication of union lists be examined with a view to 
clarification of responsibility, simplification of file 
maintenance, and complete compatibility of systems for 
serials in all subjects. 

13. A study be undertaken of the effects of the proposed information 
system on the general reference and public service activities 

of the National Library, including the effects on organizational 
units handling the reference service of particular types of 
materials, such as government documents and serials, which will, 
with the implementation of the proposed system, be freed from a 
considerable number of their processing activities. The study 
should examine organization, policies on provision of service 
and work procedures in the light of changes which will result 
from the proposed system. 

li+. An organization and methods study be \indertaken of the service 
desk, the circulation desk and the interlibrary loan procedures, 
in order to set up a more efficient manual subsystem that will 
interlock with the services provided by the proposed automated 
information system. 

15* A study be made, v;hen priorities permit, of the moans of 

publishing Canadian Theses by electronic data processing, and 
an examination be made of the feasibility of combining theses 
data vdth data on research in progress in Canada, to provide 
a data bank of research in Canada, with computer search 
facilities , 

16. The Union Catalogue be developed as a bibliographic data base 
to form the hub of a Canadian bibliograpFiic data bank network 
and that the network, at the beginning, consist of national and 
local nodes only; all local libraries would contact the National 
Library airoctly. 
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17. The licit ioml Librai^ accept the MARC II format for the 
excliange of bibliogra^i^ic data. 

IB. All libraries v;hich are> or v/ill be, contributing data to the 
Union Catalogue, be immediately requested to provide library 
of Congress Card Numbers and Standard Book Numbers on their 
catalogue entries, 

19. All libraries converting their catalogue data to machine- 
readable form be urged to adopt a format compatible with 
and convertible to the MARC II foiTnat. 

20. A computer system be chosen vdth the capacity to proceed concurrently 
the batch and real-time programs identified in this report, and 

tfiat this capacity be verified by simulation of the job mix based 
on volumes established in the working files of the Systems 
Development Pi^oject. 

21. The National Library adopt and announce its automation plans 
and implementation schedule at the earliest possible date and 
that it continue to keep the Canadian library community and other 
intei^ested bodies informed of progress throughout the implementation 
period. 

22. National Library staff should be informed of automation plans 

in general and should be told of implementation in specific areas, 
before any changes are actually made. Policy, plans and 
opportunities for retraining should be announced as soon as possible. 

23. The National Library should implement the proposed integrated 
infonration system, modularly, over a four-year period, according 
to the timetable described in Figure 5 for the years 1971-72 

to 197A-75. 

24. The implementation of the proposed integrated information system 
for the National Library should be undei^taken modular ly, in the 
following order: 1. Acquisitions and Cataloguing, including 
Canadiam , 2, Union Catalogue, 3. Serials Control and Union Lisia, 

25. Selected staff of the National Library should be trained as 
com.puter programmers and as system analysts. 

r.tj. The data processing organization be under the jurisdiction of the 
AGsociate National Librarian and that the Chief of the Data 
Pi'ocessing Centime report directly to him. 

27. The initial appointment be that of Chief of the Data Processing 
Centre, who should be a computer systems specialist, and the 
appointment should be at a salary in the managerial level. All 
the appointments to the project team should then be made imder 
IKiu direction of the Chief of the Data Pi^ocessing Centre. It will 
Ui (ioairatlc to appoint the Chief Systems Analyst at an early dato. 
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PART 1. THE PRESENT SITUATION 
BACKGROUND AND PilESENT FUNCTIONS 

The National Library was established on January 1, 1953 by Act of 
Parliament and is now governed by the new National Library Act which took 
effect on September 1, 1969. 
Centre of a library network 

In the 17 years since its inception, the National Library has become 
the centre of a library network. Through its Union Catalogue and union 
lists the Library is the central link in national interlibrary loan operations 
through its national bibliography it has provided standard bibliographical 
information on current Canadian books; through its cooperation with the 
universities, it has achieved bibliographical control of graduate theses; 
and because 'Of its urisurpassed collection of recent Canadian books, and 
of periodicals and newspapers, it is a first-rate source for Canadian 
material. 

The main functions of the National Library can be grouped into fiva 
categories, 

1, Bibliographic Centre 

The two fundamental activities are provision of a national bibliography 
and of a Union Catalogue service. The national bibliography activity 
consists of publishing a number of lists, the most ijnportant being 
Canadiana which contains in its monthly issues, with annual cumulations, 
:i comprehensive record of books, periodicals and non- print materials recently 
j^ublished in Canada, as well as publications with a Canadian connection 
originating outside the country, Canadiana contains full bibliographic 
data, Is distributed free to Canadian libraries, has a circulation of 
3,000 and is received in 57 countries. Advance Canadiana proof sheets are 
given a limited v;eekly distribution to subscribing libraries. As for 



i">-rti'.:bpejiivo Oaiuidiamt, pro^i'ejis is continuing; on a uiblioi^ivniiv covurlur 
Xhc \ ear/c 1 "oVVluCO v;l\ich is expected to contain over ."iO^CCO iteiivc . Tiic 
I,ilrary aiL^o publlohet; an annual list of theses accoptod by Canadian 
un.i ver^ it iei> and, ai3 woll^ a Camidian theses mici'oi'ilirdn^ ;30j^vico ic e Tfoi-O' 
v;hei'cly tiicres t^clccted by Can:idian uni ver^iitioG are rrdcrc^fiLncd by tiic 
national Library and sold. 

The Union Catalogue service provides a record of the ho.ldimjs oi' over 
Oaiiadian libraries and supplies locations to those who v/ish to borrow 
:paturial on intorlibrary loan. Ujxiated at the rate of nearly ^j^OOO accessjc 
per day, tiic Catalogue consists of over 7,000 filing drawers containinr^ 
more tlum V nd-llion records. During 1969-70, nearly X),000 location 
reciuests wei^e processed. Akin to the union catalogue is the imion list 
arid tne Library is involved in a number of union list pi'ojects in which 
serials and newspaix^rs are listed with the names of holding libraries, 
• ■ • Collections * 

The first priority is to collect the nation's literature, which the 
Library does chiefly by ir.eans of legal deposit and purchase. Legal deposnt 
of books v-us introduced in 1953 and coverage v;as expanded in 1965 to 
■ ncluue ail issues of Canadian periodicals; the deposit of phonograpii rocore 
an^.: audio tapes v;ith Canadian content are nov/ clai:^d as v/oll. Abfjut oV,(aK 
r/iios iiavc I oo]i received on legal deposit since 1V53* The lila-ary al:^ > 
j.as K'^portant collections of governfuent publications (b-jtii Canadian ana 
:" a*uh;n)) ^erials, and Canada's largest collection newsfciper:' , Trio 
i.lLx'ary's general collection is in the fields of the snciaJ sciences, 
Ji:>r^'i.a; I ie:; arid tho arts , 

s'.irve; s ':.>n the slate o\' a^'adeirnc dira'ari'^s in '"aaai.:! b,:iv'.- 
a LI '^*iir]ijdu'i tiiat university researoii collect iuns are gis-ssly 1 ri'idoouri 1 (j . 
\^:ist .uiiis ^d' :!x>n«jy ar'O i'CJ^ilrod lu build up tiie roscnu'cos rd' ^ii«.s^ lliavirio 
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and, because funds are not easily available, great care must be exercised 
in coordinating the development of research collections in order to avoid 
wasteful duplication. The National Library is assisting in two v/ays: by 
serving on a committee of the Association of Universities and Colleges of Canada 
whose purpose is to suggest inethods of coordinating acquisitions programmes j 
and by carrying out surveys of research collections in libraries to determine 
the strengths and weaknesses of the nation* s research resources, 
3 • Catalo^^uin^g 

Access to the National Library^s collection is provided by public 
catalogues, the most important being the divided and classed main catalogue. 
Because the National Library, as well as carrying on its own purchasing 
programme, has been the recipient of literally hundreds of thousands of 
gift volumes, it has not been able to overcome its cataloguing arrears; 
consequently a system of priorities has had to be set up for processing, 
A. Reference 

. The Library provides a social sciences and humanities reference service 
to a national clientele consisting mostly of other libraries, scholars and 
researchers. Bibliographies are compiled for researchers who have exhausted 
the resoui^ces of their home library; a central file of bibliographies compiled 
by other government libraries is maintained, to lessen duplication of effort. 
In 196y-70 over 9>000 reference inquiries were received. 

Interlibrary lending is an important part of the reference function 
and tiie Library with its Union Catalogue forms the center of a network 
ror this purpose;' 60 Canadian libraries use telex for interlibi^ary communication, 
Tiic Library m-ide over 1^1,200 interlibrary loans from its own collection 
in 17^ 7-70 • 

> . Ijtudy and exhibition facilities 

Iar^;,e reading rooms and private carrels serve retioarchers; sjxicious 
exiiibitlon rooms permit the Library to sponsor cultural displ/iys. 



^ 11 

EViVl^UATION OF NATiOIiAL LlbRAR^ SEilVIClilS 

Tiic national Library has served the country well in a niunbur of vavs, 
but iinprovements are needed; the crush of future denv^nds will roquiro the 
Library lo adjust its methods of operation and take advanta^^e of new 
informtion pi^ocossing and dociunent handling techniques, 

Difficulties have been encountered in providing satisfactory corvi^Kj, 
especially- in the Union catalogue, Canadiana and unnon list- areas, 
Union Catalo>>;ue 

The Union Catalogue v/as originall;/ divided into three sections within 
each drawer^ an edited section, a section of revised filing of accessions 
and an imrevised -filing section* As more and moi'e libraries joined the 
Union Catalogue, the volume of reporting increased sharply and it became 
necessary simply to transfer new groups of accessions into the back of 
the appropriate Union Catalogue drawer without interfiling , thus creating 
new sections. As well, a number of microfilm reels of accessions have 
never been enLirged and incorporated into the Union Catalogue, although 
oheso can be searched on a microfilm reader. There is also a large lacklo^^ 
c:' unfiled reports. Because of the numerous sections, a nmriber of biblio- 
u^raphers ha* o experienced difficulty in using the catalogue. Tliis difficult 
is also experienced by Ifetional Library staff who are further handicapped 
by the fact that only a small portion of the Catalogue ic edited and tFiat 
:i.':i'e:;s is iirrdted to rrain entry. Despite these problems^ the Union 
^^atalogue does provide locations for over of the requests nadc . 

vJnat. is of great concern to the National Libi^ary, however, ir> the 
.inefficiency of the operation. Concentrated efforts over the last tlireu 
years ::avo oonsolidatod some of the files and sections, hoivevor ■ voi^ 
of the drav;ers still contain more than two sections, nev; accosL:"ions remain 
in a ^'iraster file'*' for up to tv;o months before incorpoialir^n inl') \av.: 
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Catalogue, micx^ofilms reels for 1? libraries are still luicut, only 
of the Catalogue is edited, t .Oi'e is no subject, title or added entry 
approach, and no effective standard for the form in wljich the accessions 
arrive. 

One of the difficulties encountered in the development of the Union 
Catalog'ae has been the question of editing. How much bibliographical detail 
should be included? Should the Union Catalogue be pri^r^rily a location 
service or should it be a source of full bibliographdcal detail? Too 
strict and detailed an editing policy in the past has slowed the growth 
of the edited section. Editing is now mvoh less rigorous but no study 
has been made of the bibliographical needs of the users. Alternative 
proposals for editing are discussed in Part II of this report. 

The maintenance function of the Union Catalogue has always been and 
still is understaffed. Had sufficient filers been available throughout 
its histoi^y^ multi-section drawers would not exist and microfilm reels 
v;ould not be omitted. In 1969-70, 26 man-years v/ere spent in filing and 
organizing the Union Catalogue. To prevent the backlog from falling any 
further behind ?^ 1970-71j 33 man-years will be required and in order to 
completely perform the maintenance function (combining sections and 
elirrdnating backlogs) 37 man-years per year would be needed beginning in 
1970-71 and rising to 42 by 197/i-75. 
Cari^idiana 

In /'O years, Canadiana has grown into a monthly publication of ovor 
pageii providing a wealth of cataloguing detail and acnuisitions u nrormtion 
to librarios. Not only has the number of entrieii jncre^ised soveral fold, 
tak.i!\t^ in a broader ran>^c of categories including;; :-vich non-]^rinl ncala 
ai; phonograph recorcJs and tapes, but the depth of cataloguing ti^catmont 

has im^roasod, The continuing expvansion of Can/id lam ovor- the years via^ 
in respon'je to demands; made by its users. The rof)ort on tiio Cati'idiami 
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.vaci'L "omialrc tiiat wa^ sent to all Camdiaz^i and Morican subcscx^lburii to 
Camdian a An 196- reveals that the most frequent criticisms are: cntrioi^ 
appear too Ixxte to bo of u;30 ia book selection and cataloguing and annual 
cumulations are too islow. One reason for tijc late appearance of onli'loG 
in Oanadiana. is that many publishers are not prompt in sending legal 
deposit material. The new National Library Act has shortened the tme 
limit for deposit £tom one month to one vjeek, but even so the Library's 
records shov; that many deposit items were outstanding in Inarch 1970 • 
Another factor causing delay is the small staff available to do the 
acquisitions and cataloguing work* A backlog of over 6^300 items exists, 
enough entries to fill six issues* The page layout task to provide copy 
for photo-offset printing involves the laborious hand-mounting of varityped 
catalogue cards onto sheets. For annual cumulations, catalogue cards for 
the monthly/ issues must be integrated and remounted. The staff is insulT icient 
to do this promptly, 

TaQ scope, depth and sheer size of Canadiana have increased at a 
faster rate over the years than the Library^ s capability of keeping the 
sez^vice up-to-date. Because cataloguing is now more extensive than ever, 
trie ratio of books per cataloguer has dropped. Staff could not be ircrcn'sod 
accordingly. As v;ell, the old methods of preparing printer copy by 
vari typing, hand filing and hand mounting are no longer feasible, given 
the present si^'.o of the issues and cuin'iikitions » It iG neccGrary l^or the 
Library to finU a nov; and more efficien'^ way of producing He natioaai 
oiivliography . 
Union ii:.t 

*;tarr ij\iovlaro3 havo also prevented the publication of a ixid];; n^.Ofh;d 
:\,vj i^./y;-up ociitiori lo tUo intorira list of serials in the social '.uru;nco^ 
ajK) Ir^tfPijiriJ tioc . Thia list included only currently' received ij.LIOo ari'l 
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did not show details of holdings for reporting libraries. It is also incomplete 
estimates of the total number of serial titles in the social sciences and 
humnities are as high as 47>0OO^ compared with the 12,000 that appeared 
in the list. Serials are subject to a high frequency of births> deaths, 
mergers, and title and other changes. Library holdings change continually* 
A successful union list programme, therefore, must provide for frequent 
supplements and cumulations in order to achieve and maintain satisfactory 
bibliographical conti^ol df the serials that qualify for coverage. The 
National Library has not been able to achieve this with the present 
support given the project. In addition, decisions need to be made on the 
format and frequency of future editions and an efficient method of collecting 
records needs to be developed. 
Distribution of duplicates 

By distributing duplicate lists, filling '^/anf' lists, and allowing 
librarians to choose material directly from the shelves, the Library has 
been able to dispose of a small part of its unwanted and duplicate 
mterial. About 39,000 serial issues were given away in 1969-70. The 
chief problem iu finding enough staff to process the growing collection 
of over 100,000 items. The duplicate collection is growing at a much 
faster rate than it is being distributed, vdth the result that this 
rraterial which is not needed by the National Library, but which would 
00 u:;oful elsev/here, occupies more than two miles of 3he Ivijig. 
CCM::b-^biJ!Ct;:: of oTAFF shortages and expected GllOmi OF DEMi\NDS 
rtai'i' 3horta)^.03 

II i[3 cicar that the biggest single obstacle to providing rKlequalo 
serv.'. 'X'l; h'n: ru'.^n the .-eneral shortage of staff. 11 becomes evident, wiion 
ono comparoG the responsibilities of the Library v/ith the murber of 
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personnel provided to c^UTy them out^ that the Librar^v has been underEtairod 
from ttie Joei^^irmin^i, especiall^v in its formative years. In 1964, after 
. construction of the National Library building was underv/ay, the staff noarly 
doubled and since tlien annual increases have been fairly substantial. 
Direct services to the Library's clientele are not all that have been 
Impaired by staff shortages, for consequences have also been felt in the 
organizing of the Library^s collections. 

The enormous backlog of uncatalogued and therefore inaccessible material, 
lo^^^other witli an expanding acquisitions programm.e forced the Library in 
1959 to begin brief lis ting all but the most ^jnportant material. Betv;een 
1959 and 196- v^hen the practice stopped, over 100,000 titles were brief- 
listed onlyj oO,000 books and 20,000 pieces of sheet music have not been 
p;iven any cataloguing treatment^ and 88,000 titles represented in the main 
National Library author/title catalogue are without subject approach. 

The Serials Division is bui^dened with a huge and growing backlog of 
unorganized material. An undetermined number of unopened boxes of gifts 
Ig acGiu:mla.ting and in 1969-70 nearly 119,000 miscellaneous items were 
unboxed, some to be retained and the remainder to be added to the 
duplicate collection if and when staff can be made available, rjiirdlar 
difficulties exist in the Gtovernmient Documents Division v;here several 
rranared luioponed boxes of gift material have piled up. No records 
o>LlGt for a LT.r^'e percentage of the decumbent collection. 

The location and reference services of the National Library havo 
b(jon Guccensful in meeting demands, but this is only bcc:LiK:c Gtat^f havu 
teen oeconded from, other duties to keep these services from, fall in/: 

^ ^ O I ; i n^ J « 

A numiuit* of reasons account for the slov/ grovith of tlio Natlom.l 

i.itnviry staff. At tlie begiraung, building and space was at i.rcr::iu;:u 

ERIC 
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Flans foi" the new National Library were completed in VjVI y but a number 
of setbacks, beyond Library control, delziyed construction and the official 
opening of the building was about six years later than originally anticijxited. 
Anotlier reason why the staff grew slowl;/ was simply tliat the demand for 
librarians far exceeded the supply in the 1950^ s. 

These severe personnel shortages of the past have led to a sitwition 
where the postponed tasks of yesterday will have to be done tomorrow at 
tommorrow's prices and on top of the normal day-to-day workload brought 
on by continuing and increasing demands. 
Expected growth of demands 

Aside from the fedei^al government itself ^ universities and colleges 
are the heaviest users of National Library services • Statistics on the 
grovrth of ^diversities and colleges aiid on the activities of their libraries, 
therefore, rray be used as a barometer to help predict future demands for 
National Library services. 

It is clear that, expansions in enroliiiOnt and faculty staff incroaoe 
tiie demands made on university and college libraries and cause them to 
buy more and borrow more. In lui-n, at th^j Katioiial Library, accessions 
to the Union Catalogue, location requests and iritcr 1 i; rar,/ loanr. all 
rise. otAidies, for example by the iCconoinic Council of Gamda, rxiko 
predi :tloji3 on the gro\-ith of univercitios and colleges. I'ull-t.ime 
undergraduate and graduate er^^'olment oxpectod to soar In the next fev; 
years. In lV7!;-76 undergraduate enrolrrvent will nave increased over the 

' 6 level by 15*' percent and graduate enrolment by ?'ti^ percent. 
tvioLilty will iiiorcase accordingly' • 

V/ith thi!...) nxpioi^lcri It c:an bo expected tiiat intorl i 1: rary Iwaai 
transact Jons and library holdings will rriUshrrK-ni as wel]., Pi'o,gra.rrjTe 
['•^recasts and other est.Lrrates sliov/ that over the ne;<t five ;;ear:; ac<.'e:;:: j an:: 
to the Union Catalogue vdll nearly double, intcrlibi'ary loan:: will 
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quadruple, reference enquiries will nearly triple and the current caialo^^uing 
workload will come close to quintupling. 

Clearly, the National Library can expect dennands on its services to 
continue burgeoning over the next five or six years • To keep from 
collapsing under the weight of these demands, the Library has no alternative 
but to increase its staff substantially and take advantage of modern information 
processing methods. 

MAJOR NATIONAL INFORMATION REQUIMKENTS 

Vast distances, generally sparse collections^ and incomplete bibliographical 
control over printed and other contributions to knowledge are three main 
reasons why the library user is not always able to get the exact material 
he v;ants when he wants it. A number of studies published over the last 
three years have enimierated the shortcomings of library services in Canada 
and have identified requirements on a national level that must be met if 
this country is to achieve a satisfactory library and information service. 
Those studies speak of the need to develop automated information networks 
by means of which scarce resources could be shared and data bank infornuition 
could be communicated instantaneously. The notion of a "netviork"* is not 
nev; to libraries, and to compensate for their lack of self-sufficiency, 
libraries have developed successful conventional networks throu^^h the uye 
of trie postal service, the telephone, the teletypewriter, and a world-wide 
inter-library loan system, 

Tiic f'L^icdonald Report sees the need for a national system of infor'Hu'itlon 
l:"anL:fer based on a machine-readable national union catalogue, A second 
re lulremcnt which is really part of the network concept is the effecient 
transfer of trio contents of books, periodicals, reports, rnicrotexts^ etc, 
from remote locations to the user. This type of transfer is covered 

ERLC 
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Cenerall^V' by iho ier;a"iiiterlibi'ary lending". The efficiency of infoiMtation 
transfer is really the key to the efficiency of an information network 
as a whole, because no mtter hovi quickl^v an item is identified and 
located^ the system is nearly useless if the item cannot be put in the 
researcher's hands when he needs it. 

In many libraries inadequate attention is given to the inter libi^ary 
loan function with the result that it is understaffed and badly organized. 
Even if a library has a requested book and is v;illing to lend it, 
it nviy take several days for the book to be cleared^ retrieved^ recorded 
and mailed. Slow passage through the postal system is a separate difficulty. 
In the futui'o, telefacsimile transmission my be a partial answer to the 
problem of transmitting printed information o^uickly. At present telecopiers 
are avaiiiible and the quality of reproduction of material is satisfactory 
but costs are high. 

Related to the transmitting of the contents of books between libraries 
is the cop^Tight question. The key issue as far as the library community 
is concerned is the definition of the term "fair use". In a brief to tlie 
Collate Special Committee on Science Policy, the National Librarian recoirariends 
that, tiie Copyright Act be amji.onded so as to explicitly j^ermit libraries 
to make copies and raicrofilm copies and to "communicate copyrighted material 
to other libraries by telephotography". It is evident tliat v;ith the emergence 
oi' vadosprcad copying, and telefacsimile transmitting of library resources^ 
thc! Copyright /\ct should be clarified. 

Another national requirement is foi* comprehensive indey^ing and 
abstract :n;^ oT Canadicin publications; a select ive dlL;i.:cminratioM of inrorma'. ion 
::;:::t^::r[ i^^rvlr.r- r'.:;oarohor£ in the socia] .^cloncoL: h> noedcxi, a:; v;oJj ;u: 
a contraJ u]r.to-datc file on research-'iii-progro:;L: In a]i rielrl:.. 



An obvious need of Canadian libraz^ies is for cooperative processing 
of newly acquired mterials. Since professional cataloguerj^ are in short 
supply^ acquisitions are increasing, and cataloguing costs are high, it 
is desirable for Canadian libi^aries to avoid duplicating original cataloguing 
and to share their efforts in such a way that once a book is catalogued 
by one library, cataloguing data for it would be available ijnmediately 
to all other libraries. 

If autoinated infoi^mation networks are to be developed and cooperative 
processing achieved, a national coordinating agency of some form will 
be required. The Government has, in fact, designated the National Research 
Council as the coordinator for the development of a national scientific 
and technical information system under the general direction of the 
National Librarian. One question that needs to be resolved is whether 
there eventually should be a separate non-science system or whether the 
ultimate goal should be a single total information system embodying 
information services and sources from all fields of knowledge. Even if 
tv;o separate systems do develop side by side in Canada, the interdisciplinary 
nature of research today and the very overlapping of science and technology 
vdth the social sciences v/ill clearl;^'^ make it necessary for close coordiivation 
of services, resources and planning to take place. 

THK PART OF TIE FEDERAL GOVERNMENT IN IffiSEARCfl AND PO:JT-yECONDARY EDUCATION 

The federal ^^overnment is heavily committed to both research and 
hi,^;her education. In lV6c-69 tho government spent nearly $500 million 
oii research and development, an increase of 83 percent over the total 
expenditure juot Tour years earlier. The Education Suppoi*t Branch of the 
Department tfie ."ccretary of otate tias compllod ri^;,ures on fedora] 
';/|^;nd.i tui*e:; on i*oi;earch In Lhe acadoirdc; rxmmnn\ty ; In J'XV-^ Lhe:;'; 
ox])<;rt<] 1 t.ur«;;; < 'Xf:r;r:du(i ^i'loo million* 
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As well as supporting research in the academic community through 
such means as contracts, grants and awards, the federal govormcnt is 
deeply involved in the maintenance of post-secondary education in general. 
The principal mechanism by which the government assists this level of 
education is Part II of the Federal- Provincial Fiscal .Arrangements Act, 
1967. Basically it provides for fiscal transfers to the provinces in relation 
to their post-secondary educational operating costs. The fomula for 
payments is 50 percent of the operating costs or $15 per head of popilation 
whichever is greater. These expenditures do not, of course,, include 
capital costs of land, buildings or physical plant facilities, nor do they 
include student financial aid, interest depreciation and a few other items. 
Pi.irchases of library books and periodicals are, hov;ever, covered. Once 
a province has calculated the operating expenditures for the year it, must 
make two deductions: all amounts received for assisted, sponsored or 
contract research no matter what the soui'ce and all other payments received 
by post-secondary educational institutions from the federal goverrument 
and the Canada Council, 

FXwnonts are rrade to the provinces v/hich have the right to use the 
funds as they see fit and are indeed under no obligation to use thorn 
for oducatioml purposes at all. Hov/ever, the Act does encoura^^.u the 
provinces to increase jx)3t-secondary educational exp>C7id itia^es throu^jli Uio 
opt.lc>n or the ^0 pei-cont route. The provinces are ^^uaranteed that their 
ox];ona 1 Luro:; will be rriatched by the senior govurnmont. In rX>7-6o federal 
j-'',.monlo IhP'^ugh this arrangement amounted to nearly $3-'7 million. Total 
federal rup.pen'L ol" }x^-':t-seccndary education in that yeai* exceeded $h'Jl 



Direct support of university and college libraries was given by 
the Canada Council in the form of grants to university libraries for 
research colxections and grants for library construction. The Council 

provided up to about $1 million per year to university libraries to help 

* ■ 

them build up resources in the social sciences and humanities for the 
use of departments undertaking advanced research and offering graduate 
studies. In the four years from 1965-66 to 196B-69, Canada Council 
grants for library research collections totalled $3,068,100. In 1957 
the Council established a University Capital Grants Fund to which the 
federal government contributed $50 million. The entire fund vfas 
committed by March 31, 1969 and total grants were $68,346, 179. Of this 
amount, it is estiiiated that $9,257,000 was used for library construction. 

As for indirect library support, the federal government's contributions 
are by way of the Federal- Provincial Fiscal Arrangements Act described 
above. The latest data available, for 1967-63, in the D.B.S. survey of 
academic libraries shov/s that the current operating expenditures for 
5b reporting institutions were $50,c^32,990. If it assumed that all 
provinces took advantage of the 50 percent formula^ then the federal 
r^overment^s indirect share of university and college library operating; 
costs in 1967-6S amounted to $25,416,495. Assuming that the ssnior 
govenuiiont will continue to support post-secondary education uying a 
rc^nnula sindlar to the present one, and assimiing tiiat current predictions 
on future enx-oljnents at university are valid, the federal government's 
share of university library costs will be more than $100 million in 
1777-7 ' ov a cTj/nuJated cost over a nine-year period (lV67-70 to V/Cl-l' ) 
w/' /Df./'o tj(/'r. mLllion. 

Thi:; i a brief fevi^JW ol' Liio i'e(l<:r\'Ll /^jVcrranoTil ' ;j inN';ro:.l In 
rv;::f;:tr-<:fi , f k ^sl-neccHiflary oducalJuM and univorijil.y and <:ol]^.;';o j Ujr.u* i (a; . 
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As research and academic activity increase, the demands made on libraries 
rise proportiomtely , Con?iequently the v;orkload of the National Library 
in providin^^ locations, mintaining the national Union Catalogue, answering 
reference enquiries and making interlibrary loans rises also. Table 1 
is a list of all Canadian libraries with budgets exceeding $1 million in 
1967-<^> ', llie latest year for which complete figures are available, and 
shows that the National Library occupied 13th position. The Liorary^s 
budget for tliat year expressed as a percentage of indirect federal 
expenditure on university and college libraries for the same year is 
only ^-4 percent. 

It has been shown in this part of the report tiiat the National Library 
has a central function in coordinating the flow of research information 
in Canada but that, because of lack of resources, it has been hard- 
pressed to provide even basic services until now, not to mention the 
crush of future demands. It was pointed out that the government commits 
huge suras to research and development and post-secondary education which 
in turn escalate demands on the Library, The conclusion to be drawn 
from this exaiaination is that the financial support givoii to the 
national Library, is v/ay out of balance with federal expenditures on 
other academic, research and research support activities and is not 
lur^:o onoih'}i to enable the Libi^ary to truly fulfill its national role, 

The \iit\h volume of repetitive information handling in many areas 
uj' liie l/ih!'ar\\' and tiie need for high-speed information transfer on 
a nalloml ccale are clues to the feasibility of an autoniatod system 

ihi j .iru:t j tution, Tlie following parts of thic nqyovl describe 
In detail 'i proposed Inte^^rated computeri;iod ;;yi;tem and include an 
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TABLE i 

iSuuijC'l of Large Canadian Libraries, 1967-68 



I. i BRAKY ! TOTAL DllDCnT i BOOK nUiXUn i RAMK 


iji'nvnpxSTTY 01- TORONrro 
— — — - .... 


6, 90b, 81 2 


2,026,409 t 


1 

'"A 


TOi^ONTO PUBLIC I.I BR/MiY^ • 


3,940,036 


527,652 \ 


LiNIVERSITY OF ALBERTA 


3,102,071 


1,475,122 


UNIVF.RSITY OF BRITISH COLUfABIA 


3,098,862 _ 
2,723,814 


1,011,181 


4 


UrNlIVLRSITE DL MONTREAL 


1,043,648 


5 


NORTH YORK PUBLIC LI BRAiW^ • 


2,556,302 


423,639 




l/MIVERSITY OF WESTERN ONTARIO 


2,152,366 


961,389 


7 


VANCOUV CR [^U3L IC L I BRARYI • 


2,151,791 


205,166 


o 


MCGILL UUVERSITY 


2,095,874 


561,228 


9 


OmVERSITE LAVAL 


2,026,734 


630,420 


10 


SLMON ERASER UNIVERSITY 


1,781,976 


' ' 743,853 


11 


YORK UNIVERSITY 


1,664,166 


930,570 


12 

"~l'3~" 


NATIONAL LIBR/\RY 


1 , 6207000 


250,000 


iV.Cf.tASTER U^^IVERSITY 


1,613,051 


713,714 


14 


DALHOUSIE U^nVERSITY 


1,537,715 


746,642 


15 


QUEEN'S UNIVERSITY 


1,414,082 


555,314 


16 


UilVERSITY OF CALGARY 


1,410,000 


691,000 


17 


BI3LI0THEQUE MUfJICIPALE DE MONTREAL^- 


1,372,196 


182,646 


10 


UNiVEKSiiY Or SASKATCHEWAN (SASKATOON) 


1,334,993 


519,805 


19 


UNIVERSITY OF VICTORIA 


1,300,316 


581,358 


20 


U'MIVERSITY OF GUELPH 


1,262,_2_62 _ 

1 ,233 , 261 


530,775 


21 


Im lVlRSII Y Or V/AT ERLOO 


630,360 


22 


UTIIVERSllY OF OTTAWA 


1 n,n no o 




23 
24 


UiiiVERSlTY OF MAJHTOBA 


1,191,773 


436,316 


CARL ETON UTslIVERSITY 


1 ,156,684 


450,104 


25 


Ui;iVERSITY OF WINDSOR 


1,108,784 


586,711 


26 



L. Ex; on(iituros are for the year ending Dec. 31, 1968. 

Sources: Canocia. Dorainion Bureau of Statistics. Survey of librarioG , 
l^arl IT, acadeiiiic libraries , 1967-68 . Ottawa , 1970 (Cat . no . 
cU-206)p, 23-24, and public library annual reports. (Informa- 
tion for 1968-69 in D.B.S. preliminary release, January 1970 
is incomplete and is not used) 
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analysis of Iho cost of the system and the benefits to be derived from 
its impleirscntation, V^Tien viewed beside the $100 million that the 
government vdll lay out in 1977-7"' alone for university and college 
libraries, and when the potential for savings in these library expenditures 
as a result of an autorrated system are examined^ the investment in such 
a system would appear to be a modest and wise one. 

There are five main reasons why the National Library should automate: 
1 . Auto mation vdll p3ay a lar^^e role in curbing:; future expenses of academic 
and other libraries 

Unnecest^ar^ duplication of book purchases is one significant factor 
contribiuting to the rapid increase in university and college library 
expenditures. Universities across Canada are nov; paying more attention 
to the idea of coordinating the development of graduate programmes and 
m.uch of the input to this coordinating activity will be from the university 
libraries. Under such a plxm^ the building up of a specialized and 
comprehensive research collection in one library would not be repeated 
by another library in the same region^ or possibly in the country ^ without 
convincing reasons* This broad approach to collection development combined 
v;ith a thoroughly streamlined method of book location and interlibrai^y 
lending v/ould result in the maximum utilization of the resouzxes of 
acadendc llbraivies, For such a plan to be implemented^ there needs to 
be a eomploto^ easil^^ accessible data bank of the holdin^^s of all 
university libraries v;hich^ in addition to giving locations, v;ouJd quickly 
provide collection development decision-makers vrith information on the 
charaL-terjoti(;s of individual collections - that is, there 13 a neuU 
I'or .'in auL'..>rr-:it(jd ujuon catalogue, 

hc' womy througfi cooperative processing is another factor tliat cannol 
diticounted v;fien analyzing the benelltvS of an automat(iJ union viatalc^iniu , 
It would bo feacibie for libraides to contribute full cata io^^uii^^ (i'i,ta 
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tiiu calaioguin^ copy tiiuy need to catalogue new booki3 • ^^nly one library 
would need to do origiml cataloguing i'or eacii title; tlms a reduction 
in overall cataloguing costs would result, Such a data bank could store 
machine-readable national bibliographical data from nvany countries, 
including our ovvn. Libraries not on-line could have access to this data 
by subscriptions to MARC tapes; a Canadiana card service would be available. 
Thus, the chief economic benefits of an automated Union Catalogue and 
natior^ai bibliography, would be in the ^^reas of collRction rat ioPia ligation 
and cooperative processing. 

2 . Automation will enable the National Library to provide needed new services 
and improve o;cistinR services 

In addition to cooperative processing, instantaneous locations and 
assistance in collection ^ievelopment, a number of other new or improved 
services could also be offered: access to the Union Catalogue by several 
approaches; selective lists from various machine-readable-readable files; 
frequent cumulations of regular National Library publications incTiding 
Caradiana , Canadian theses and the union list of serials and nowspaj^ers; 
nianagement reports on the performance of the system, identifying bottlenecks 
and backlogs and providing many kinds of statistical information. 
3 • Autonation will lead to economies in the National Libx^ary^s j.nLurnal 
oporat ion s 

A detailed comjixirative cost aniilysis, projected over the noy± ten 
,\ '.ar:i , of the continiuition of the present mnual system and the implementation 
:iruJ '>) 'er*atlon of the proposed automated system has been iradc , The Arnplementation 
of t rie pr . tx>r.cd system consists of three jriOduios, Ac^ui^, It Ions and CritaJo;;;u]n>^, 
Union CataJ-Tuo /md I^jriais and Union Liotu, oacli of wliiori Id co^;tcr! 
::L]i.:.r'ilrA:f ari^l corrij.ar'ed v;ith it:j manual oquj.valcnt, Cnniadcrin;: /i i ] 
modules i.'Ji'/H.h'M- , anM uddlnr; over'head, hy IVVV-^^ tho ^nnnNJatod .:';::t, 
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an automated system, choosing the alternative of a Union Catalogue with 
records of an averarto of 31/* characters each, would be ^"(^50,000 clicaper 
than the cost of the present manual system • But these savings are ndsloadingly 
low J because in the comparison, the continuation of the present operation 
of the Union Catalogue is assumed for the manual system and both National 
Library management and outside observers agree that the present Union 
Catalogue is inadequate and must be improved regardless of whether a co/npulex' 
is used or not. A fairer comparison, therefoit;, would uu between an 
autonuted overall srystem and a manual system with an improved manual Union 
Catalogue, such a comparison is made, the savings to be derived I'rom 

the autoniated system are in the order of $2 million, excluding other 
intangible savings to be gained from the provision of new and ijaprcved 
services . 

Automation will enable the National Library to be a leader in Canadian 
library development 




The trend in library developanent is towards automation. This new 
involvement calls for standardisation and communication of bibliographical 
data in ma chine -readable form on a national and international level, and 
t}iese goals can on3y be achieved under the aegis of a strong and nnfluontial 
body. To ass'oirie such a leadership role, the National Library itself must 
be corrmitted to the advancement of feasible, well-founded computer applications 
and be prepared to stimulate cooperative efforts in the field. 
> , Autorration will prevent the National Library from suffocating. 

A nev; approach to information processing and docu^nent liandljn/^, II; 
desperatol;/ needed if the Library ^s operations are not to be smothet'od 
by uncataloguod books:, unfiled cai'ds, and unshelved serials and docuimjnl;; . 
:>tai*f increases alone are not. tho answer. The solution to the UalioniJ. 




Libx^ary's systems problems, in the opinioh of ' the project team, lies in 
automating high-voliune, repetitive tasks. 
Sujnmary to Tart I 

1. V/illiams, Dovms, Tyas, Macdonald and Katz have all enunciated the need 
for the national Library to assume a leading role in Canadian library 

* development . 

2. Demands on the Library are increasing at an alarming rcite. 

3. The Libreirv is miable to cope fully with these demands, 
A. Modern automated methods offer a solution • 

5, The cost of these methods- is small in relation to total indirect 
govermient contributions to university and college libraries. 
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P ART II, TiiE PROPOSED SYSTM 
AN IMTEGRATKD INFOmTION SYSTm FOR THE NATIONAL LIBRARY 
Informtion I'low and system sujiimary (Figure l) 

The proposed National Library information system combines on-line 
and batch processing and is based on a flow of bibliographical information 
v;hich io recorded in machine-readable form at the point of origin, Acquisitions, 
passed on to the cataloguing process and finally^ in definitive form, for 
the use of Reference and Piiblic Services. Processing results in either 
manual or niachine-readable files or printouts which make bibliographical 
inforn^ation available to staff and patrons vrithin the National Library 
and to persons outside the National Library by mAans of on-line terminals^ 
and printed catalogues. No usable data is wa :jted, outputs from one part 
of the system become inputs at a later stage of the system. 

The proposed system is composed of five main subsystems, the distinction 
being made by functional rather than by organizational divisions. These 
five subsystems are: Acquisitions, Cataloguing, Serials Control, Union 
Catalogue and union Lists. These functional divisions cut across present 
organizational lines of the National Library, but it is quite feasible 
for them to concinue to do so. The new integrated system^ does not determine 
wiiere the work is to be accomplished, but how it is to be accomplished, 
and ac long as the flow of information is kept moving, it does not matter 
v;hat organizational lines it may have to pass. 

The Ac-aiisitions Subsystem covers the selection, ordering and other 
methods of acquisition of the resources of the National Library. The 
Cataloguing :>ub3ystcm comprises all bibliographic procc[.:GiTig of all ilani: 
!'ocoivod In '.1/^ national Library including all t^pcs of niaterial. Thli3 
suboystem produces a basic irachine-readable record v^hich then can be used 
to produce catalogue cards, book catalogues, tapes for publication of 
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Canciciiam , bibliographies^ etc. as required. The Serials Control Subsystem 
comprises the naintenance of serial records^ the checking-in of new issues and 
the production of various lists. The Union Catalogue Subsystem consists 
of the creation, maintenance and operation of the Union Catalogxie in 
machine-readable form^ including the addition of accessions and the ansv;erin^ 
of inquiries. As the Union Catalogue will contain a data base of MARC 
records it can provide input to the Cataloguing Subsystem, The linion Lists 
Subsystem produces union lists of serials and newspapers. These five sub- 
systems Mre all capable of producing various management inforrration reports 
for monitoring and statistical control of the system. 

The Reference and Public Service activities of the National Library will 
remain largely a manual activity as at present except for facilities for 
on-line querying of machine-readable files ^ and for autonkitic production 
of bibliographies and lists on demand, 

ACQUISITIONS SUBSYSTEM 

The Acquisition Subsystem includes the selection and ordering or 
other acquisition of all types of material^ monograph and serial y print 
and non-print, the receipt of all material by the library and its pre- 
processing, the making of decisions on the t^7)e of processing each item 
is to receive, and the passing on of all bibliographic information 
avaiL'ible to the cataloguers. It will be based on an on-line disk file, 
but most processing will be done in the batch mode, 

Tlie on-line On Order/in Process File viill contain records for all 
items that are either on order or have been received by the Library; items 
v;il] rerrain on the file until they are fully processed when they will 
:>j r^r:. jver; . i fc;ccssin^^ status will bo continually updated so that an 
iteni can be located at any point in the system by real-time queryin^^ of 
the file. 
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After items have been selected and approved for pui^chase, an Accraisitions 
Viork Slip will be prepared, the item vdll be searched, verified, a National 
Library Control Niunber assigned and the data v/ill then bo keypunched. 
The resulting Order Cards vail be batch processed and posted daily to the 
On Order/In IVoccgo Tile and once a week Purchase Orders v;ill be printed 
as well as any claims for orders or serials not received • An On Order 
Listing will also be produced against which incoming orders can be checked, 
All current material will be received at a central point, sorted and routed 
for pre-processing. Serials will be sent for Serials Check-in by on-line 
terirdnal. Orders will be checked against the listing, deposits and gifts 
will have receipts made. Note of items received will ut: iiaJt; on a copy 
of the Order Slip (if returned with the item) or on an In Process V/orksheet, 
Ordered items v^hich are not filled or are incorrectly filled and must be 
returned to the vendor will have an On Order Update Slip made and sent 
to be keypunched to update the On Order/in Process File. 

Items, accompanied by a slip or worksheet^ will be sent to the 
Processing Decision Point, a small organizational unit charged v/ith 
drjciding hov; each item is to be processed (catalogued in full, brief listed, 
etc) and v;ith determining its routing* The unit should be provided viith 
iMrni ac ':ui3ition and processing policies on which to base its decisions. 
Aitfiuu,;}i a rinn Natioaal Library policy for acquisition of library raatorlalo 
oann^vt te do '/eloped mitil the resources survey of Camidian research libraries, 
j -'o::;on^/Ly undomay, is complete, some interim, guidelines should be established 
ec;pociaIly regarding the handling, retention and distribution of duplicates. 
In •Ja'M^L^n^ H ii: essential that a workable policy Var tho proces^inr 

: Mvvr>l',.'}v;'j . Vali^ the present rranpov/Oi* ava i Lib jc foi" cata lo.^u ji/; 

un'i v;it{i Llni ^^:<tk-.'1 t Wiri of continuing problems in obLairiin^: u i' \v/[rj nl 
nurti f-T ''V .:"wi:i|"'itent cataloguers tc; full;/ pr'oce^;:i all rjaLuriat, It I:^ vit-aJ 




li> i:vu\\v\^K: tiio varlouG t:,'pes of material recnivod by tlio Lil'rarv and 



decide on those types and categories which should be fully catalo/jued and 
those which should be brief listed. A realistic policy would create a 
balance between the two which would enable the available staff to keep up 
with processing without the creation of backlogs. 

At the Pi'ocessing Decision Point/ a processing decision for each item 
will be made* Tentative processing and routing information may appear 
on the On Order/In Process File record which can be queried by terminal^ 
or on the workslips accompanying each item; for many items a completely 
new decision v;ill have to be made, based on the guidelines, A paper strip 
will be placed in each item to act as a routing slip with the various 
processing stages stamped on it. The National Library Control Number will 
identify each item* Additional information will be added to accompanying 
workslips which will be sent to be keypunched to update the On Order/in 
Process File. The updated records will show that the material has passed 
to the Cataloguing Subsystem and the date of the transfer. Printouts of 
bibliographical data from records on the On Order/in Process File for 
itciTs^about to be catalogued will be produced in the form of Cataloguing 
Printouts, A Current Receipts Index of Library of Congress Card and 
standard ]3ook Numbers^ created by the daily update ruiis against the 
On Oraer/ln Pi^ocess File, will be matched against the Union Catalogue where 
KARC recorder are stored and MARC Printouts will also be produced for the 
use of the catn-loguers , The item, with Cataloguing and MARC Printouts 
and il3 routinr strip v/ill now pass to the Cataloguing Subsystem. 

A monthly batch process run will search the On Order/in Process File 
ana print out listo of records for items that appear to be delayed in the 
system, e.,i*» overdue orders or items that have been in process too lon^^^, 
Th<Jso monitor reports wil]. also provide management information on the lenr.th 
v)f t.in.e various types of material take to pass throur;h the various sta/jes 
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of processing^ on the delays in filling orders^ etc. They vdll show whore 
bottlenecks are developing and v;here processing production is unsatisfactory. 
This will enable rraaagement to take appropriate action. These reportt-s \^^ill 
also automatically provide current statistics on the type and nujnber of 
items received* 

The On Order/in Process File v/ill be used as a basis for accounting 
and fund encujnbrancing reports. On-line querying will locate items in 
process and their status; these queries will be made directly from terminals 
located throughout the National Library building. 

CATALOGUING SUBSYSTEM 

This subsystem will comprise all processing and organizing for storage 
and retrieval of items to be added to the National Library's collection, 
whether by full cataloguing or by brief listing^ and having as the final 
product a card catalogue, a book catalogue, a machine-readable catalogue 
or a bibliography. The material for cataloguing vail be received from the 
Acquisitions Subsystem via the Processing Decision Point; each item will 
contain directions on the type of processing it is to receive and on its 
final destination and v/ill be accompanied by computer produced printouts 
giving bibliographical information contained in the On Order/in Process 
File and in MARC records from the Union Catalogue. 

The Cataloguing Subsystem will be a production line 4 The items will 
pass from one pi'ocessin^^ stage to the next and, depending on the tyyx: of 
pro';or:oinr: ih*>'.v arc to receive, some stages may be bypassed. All tho 
proco^sin^'' v;ork done v/ill be recorded on a Cataloguing VJorksheet i3ui table 
Tor t.V}/x i^atcruil and for both full catalor.uin): and bri<;r listln^^.; 

:'iri;i.! pi\ d:.^:t v/ 1 i .1 : o a naciiino-roadabl*, rcc=;r'd tl^at oan bo adapt^jcj 
in Vi/')(U4r> way:; by trie oo^npuLer to produce ca/'dcj, bouk cabralo^T^jca , v.^icb/inL'- 
r-oariab b.' :atalur^ue cmtries and bibliographies, includjiig Iik: ualioiial 
ERIC bibliography. 
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Material to be fully catalogued will be pre-searched ; then full 
descriptive cataloguing v;ill be done. If the item is also to be included 
in Canadiana > additional data elements will be described. The item will 
then pass to a subject analysis stage where Library of Congress classification 
will be applied, as well as Dewey Decimal classification and Englxsh aiid 
French subject headings if the item is to be included in Canadiana , Next 
the item will be analysed for addition to the Classed Catalogue and its 
English and French indexes. The Cataloguing Vforksheet will now pass to 
the Reviewing and Coding stage. 

Brief listed material will skip the pre-search step and receive 
brief descriptive catalogifing. The item will then pass through the 
necessary parts of the subject analysis stage and the completed v/orksheet 
will pass to the Reviewing and Coding stage. 

In the Reviewing and Coding stage all worksheets v;ill be checked for 
completeness and accuracy and they will then receive MARC coding and any 
other codes necessary for machine processing, e.g. Canadiana mterial 
will need additional codes for photocomposition. At the end of this 
stage, the item will be put aside to await labelling and the completed 
and coded v;orksheet will be ready for keyboarding. 

This study assumies that MTST devices will be used for keyboarding 
the com.plctod worksheets. These were chosen for speed of ijiput^ ease 
In ox'roi* correction and ability to handle an extended charactei' set. 
Ai'tcr keyboarding^ a daily batch processing run will produce a proof list 
v;hich will be checked by a qiiality control group and errors will be rekeyed 
and reproof-listed until a correct record is produced. The correct record 
v/lll then ce passed onto a Current Catalogue Records tape v/hich v;i]l be 
u:;fjd to produce the follovdng current outputs of the Catalu/^uin/: 
:'ubL;y litem. 

ERIC 
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1. Catalogue card production 

In a batch process rva\ using the Current Catalogue Records tape, 
the computer program will select those items which require that standard 
catalogue cards be produced^ will select the relevant fields of each record, 
fonrat the cards and book labels and will then sort and print the card q 
and labels. Cards will be produced for main entries, added entries, cross 
references, authority files and for the Classed Catalogue and its English 
and Fx'ench indexes, sorted according to catalogue and ready for filing. 

2, Brief list cards and book cataloffl;es 

Brief listing m-jty take the form of cards, containing less descriptive 
bibliographical data than noi^mally required for full cataloguing, or the 
form of a book catalogue. The computer program to pi'oduce brief list cards 
is very sajnilar to that for producing cards for fully catalogued material* 
The computer will select from the Current Catalogue Records tape those items 
requiring brief list cards^ select the i^e levant fields, formt the cards, 
sort them and px'int them. 

The study assumes a book catalogue with a pex-manent text containing 
the brief list records arranged sequentially by number and added to by the 
addition of extra ]xigos containing new records* An index will bo cumulated 
at re.^ular intervals and give multiple approaches in one alphabet. The 
computer proijt'am will select the items to be included in the book catalogue^ 
format them, select and format the index onirics, soi't the text records, 
Torrrat cind print Ine pja.^T^:^s and then sort the index entries, intorl'ilo 
triOrri v;ith previous index entries and print tlie nevj cumuJateti inuc*/, , 
> . 0.^rvx-il.:j^yi:.i l^^oor >>orvice and card prod uction 

v'l/^i.ln ucihti^ li.L I'urrent Catalogue Icecordi; tape ao :i ixio^.; , a L:iL':\\ 
pvo'^fjii: prcn'raia will, c;ac:h week, select Cariadian^'i itoiiiL" to l-c in'-ludci 

in l\\y i'rvx)]' ..orvlce, select L'oievant i'iold'.;, I'uj'^al ami lAn-l llu; rcci)rdo 
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and produce a tape to go to the Queen's Printer to print the Pi^oof Servico 
cards by photocomposition* Sets of cards (one per record) will then be 
mailed to subscribers* The same tape can be used to produce card order 
masters that can be used to reproduce Canadiana catalogue cards on demnd . 
The Current Catalogue Records tape can also be used to produce Canadiana 
MARC tapes for distribution to subscribers both in Canada and abroad. 
U' Publication of Canadiana, monthly issues and annual cumulations 

Using the Current Catalogue Kecords tape as a base for the monthly 
and the historical Catalogue Records Master tapes for the annual cumulations, 
a batch processing program will select Canadiana records, select the 
relevant fields, format the records for the text, select the fields to 
be used as index approaches, select the fields needed for each index entry 
and format the index entries. The program will then sort the text and 
the index. A proof listing of the text and the index will be produced 
and verified by Canadiana editorial staff. Errors will be rekeyed and 
re-prooflisted . VJhen an eri"or-free text and inde^ tape is produced, it 
will bo run tiirough a program to edit it for printing and this will 
result in a tape v^hich v;ill be sent to theQueen^s Printer for publication 
of (Janadiana by photocomposition. Thus in this integrated Cataloguing^ 
^^ubGystem, Canadiana v;ill be a by-product of the basic cataloguing process, 
produced by a reprocessing of the basic catalogue record in machine- 
readable form. 

> . Other uses of the basic catalo/rae records 

After all the required outputs (cards, book catalogues, Canadiana, 
etc.) have been produced from the Current Catalogue kecords tape, the 
tape v;ill then be }Xissed against the three National Library oii-linu lil^Jis: 
against the On Oruur/ln Process File to remove from that file all rocordc 
for items that are now fully processed and appear in the National Library 
Catalogues; against the Cerials File to update temporary entrieii and 
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add cataloguing^ informtion to the records; against tlie Union Cata]a^^uo 
to add to it the National Library's o\*m holdings • Tiie Current Cataloguo 
Records will now be transferi'ed to a peminenL historical Catalogue Record;; 
Master tape file. This master file can be used^ as x^eouired, to select 
and print out bibliographies and classed catalogues of portions of the 
National Library collection, or to produce selective Canadiana printouts, 
by the use of a parametrically fed search program, 

SERIALS CONTROL SUBSYSTEM 

The Serials Control Subsystem vd.ll be concerned with the creation 
and ipainten£tnce of a serials record file against which incoming issues 
of serials my be checked and which vdll produce various lists of serials 
holdings as v;ell as imrr.ediate information on the receipt of a serial issue 
by the Librcvry. Serials will be acquired and claimed by the Acquisitions 
Subsystem and catalogued by the Cataloguing Subsystem, Public service 
and reference v/ork with serials u: "„1 be possible by querying the Serials 
File on-line and by use of the various lists produced by the Serials 
Control Subiiystem. 

The Serials Control Subsystein is ba^>od on an on-line Ser.lals File 
on dick v/hic:/ can be ouoried by teiTninals located at various iX)ints 
Ihrourncut iwo iJatjonal Library. The File v/ill contain rccordi^ for all 
'.ypcs of liorialo, Loth current and retrospective, f^atch procossos v/ill 
cro'Llo, rtsa.lntriln atid ujxiato the File and print out various lists* 

A vccoi\\ l^Jr a ourlal will be created at the time it is ordei^ed^ 
»^]' In t[ie case of deposits, p^ifts and OKchan^yja, at the time the first 
\/.v{iv rect; i ve^i :;y tlie Library^ when a temjorax';/ unti'v v;ill be rrade, 
Koypunoiied arl^i i.at^;h added to the .:eri/ils i-'ile. ..'Lon a serial hao been 
oatal^.^ued, the temj>jrary entry on the Serials File will be ohan/'od and 
upJatod u;; T)rocesL;in/^ l\iO Current Catalo/^ue Hccordc tapo a/^'iiru-:t tb^; i iio. 
The worlaU; Filr; will be updated daily so the latest h^vlciiiir: l.ii- Mati ii;: 
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Librciry will bo readily ascertainable by terndnal query in real tjjp.u. 

Two lists v;ill be produced from the Serials File^ the Sez^ials Title 
List, weekly, and the Serials Holdings List, montfily. The Serials Title 
list, in alphabetical order by main entry, will be used to find the record 
nujTiber for serials check-in and to find sheK locations. It vdll not 
contain holdings. It will be produced in multiple copies which vdll be 
located at various points throughout the Libraiy, The Serials I'oldings 
List will contain holdings^ shelf locations and bibliographical data. 
It will be used by reference staff and Ij^j'^rary patrons to locate and 
obtain issues of serials as required. It will also be checked for errors 
and for missing issues which should be clainaed* Errors will be corrected 
and claims flagged by use of an on-line terminal. In addition, the computer 
vrill also be programmed to search for and print lists of claims. The 
checking of the Serials Holdings List will note claims for those irregular 
and complicated serials that the computer program cannot catch. 

The check-in of cmn^ent serial issues and of retrospective issues to 
fill gaps in the collection will be performed on-line at a CRT terminal. / 
The issues received each day will first be sorted into alphabetical 
order and checked against the Serials Title List to find the National 
Library Control Nurtoer v/hich will then be written on the issue together 
with the siielf location. The issues will then go to terjTiinal operators 
who will key in the Ilational Library Control Number written on the serial. 
The record for that serial will now be visually displayed on the screen 
and the operator v/ill key in, directly from the serial issue before hLn, 
the volume na^ber and date of the new issue. This will immtCdiately be 
^iisplayed for visa'\l verification. Routing infonration can be noted froi:. 
tiio displayed i*ecord and t\ic issue will then be sent to its destination. 
'I'Ul'j on-line serials check-in method obviates the use of an intei^meaiary 
worksheet v;ith its double copying of new issue inl^or/riation. 
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The 8erials File will be compatible vdth the foniiat used to produce 
miion lists and it v.dll be used to produce the National Library's input 
to various union lists of serials and newspapers as vioU. as to provide on 
doirand, by searches fed parametricallyj data about the serials collection of the 
National Library and various lists and bibliographies ♦ 

A ternanal at the location v/here unpacking and sorting of serials 
received from other libraries takes place, will allow National Library 
duplicates to be identified immediately; issues required to fill gaps in 
the National Library collection can be added to the record holdings by 
terminal and routed to the shelf destination indicated in the record. 

UNION CATALOGUE SUBSYSTEM 

The Union Catalogue, the largest file in the National Library, will 
be an on-line file stored on a massive direct access storage device. 
This study assujives the use of large scale magnetic disk files. Records, 
one per title, will give locations of all the libraries holding that 
title. Indexes to the Union Catalogue will be stored on smaller faster 
disks and there will be three indexes which will refer directly to the 
address of the record: a Library of Congress Card Number indeXj a 
standard Poo^^ Number index and an author/title index. The first tv;o 
Indexes v;ill be used for quick rratching of records, so it vdll be esoentlal 
that all accossiiuns to the Catalo^^e contain these nuirLbers v;iien they eKict, 
The *',ut:i::^r/t IMe Index v:il] be based on a word coraprese.; Lun technique sinii Lu* 

Ihcit dcnv.u'ibcfi in the IlECON btudy-'' and in vai-ious articles by P'redei'ick 
[{, iiuuoklnet . Ivefore a detailed system for indexing and searching the 
UrJc^n uitaio/^ue is finalized, a great deal of r-esoarch need:, to be done to 
te::^ lavi evj.;iuato various possible methods. The flatiom] Li.hrarv will 
sjreakin-' new ./round iiere in retrieval from a Large on~l ir/j b Ibi I<j,>;raf'h i c'd d'lt.a ban 

1. jJi/rai*;. u\' Gun^/ress. Convcrsjon of r'etro:ipKJct i ve I'ataJr;/- r<;i;n]Mj b. 

rpa'Jh.jrKJ-^rea^Jable foj-m; a study oi' the feac it 1 1 1 1.;/ cji* ;i, rL'iLi- )]ia.l i/ib I ] Mrjvij h 
:;'irva.e, pi'ejXircd by tlie RECON Working Tabk Koreu, \\ix\.\\i\r\^''U>\\ ^ V ) . 
p. it). 



I'ho present mnual Union Catalogue provides a location service onl;/. 
The Canadian research library community has indicated that broader services would 
be required froni an automted Union Catalogue which should be a full 
bibliographical data bank capable of fulfilling all bibliographic and 
processing needs, /V policy decision will have to be made on the services 
to be provided from an automated Union Catalogue^ considered in relation 
to the needs of Canadian research libraries^ to cooperation v/iin international 
library networks and to the costs of various alternative solutions and 
their ensuing benefits. 

The system proposed will develop an automated Union Catalogue, 
constructing a data base by collecting all the machine--readable records 
available J MARC tapes and tapes from the IlECON project novf being undertaken 
by the Library of Congress ^ as well as tapes from selected Canadian and 
possibly American university libraries which have converted their catalogues 
to ira chine-readable forTn, It is estimated that by 1973-74 sufficient tapes 
vrill be available to form a data base to which current Union Catalogue 
acceesions could be added* At this point the manual Union Catalogue will 
become a dead file and no further accessions v;ill be added to it. By 
197/+-75j the data base of retrospective rraterial will be sufficiently 
built up so that the old manual Union Catalogue records can be :ratched 
against it and locations added for matched records. This Trxethod of 
converting the present, manual Union Catalogue, by matching against a data 
l)ase of retrospective and current rriaterial^ obviates the need to edit and 
convert the manual catalogue. Only a small residue of records vjill 
not ;ri.'itch and v/ill have to be edited and keyboarded. 

The data base resulting frora this method can be ugco for a local i(>n 
t:ervice or for a full bibliographical data bank depending on the nurnbor 
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of bibliographical elements contained in each Union Catalogue record. 

The highest cost connected with the Union Catalogue is for on-line mclrine 

storage, so the size of the records is the critical factor. 

The miniiTium service that \\'ould be provided by an automated Union 
Catalogue would be a location service as at present, but a more efficient 
one, with quicker response ti^ne. The rrvinimuin requirement for bibliographical 
elen^ents necessary to a location service, vdth additional facilities for 
producing management information on Canadian library collections, haz been 
studied. Records would have an average length of 31A characters. The 
Hutomated location service would have one edited record per title containing 
all holdings, facility for retrieval by multiple approaches and for provision 
of nnnagement data on Canadian book collections sufficient for use in the 
rationalization of Canadian acquisitions policies. Breakdowns of Canadian 
collections by various criteria could be produced by a pareirrietrically fed 
searcii prograi^i, as well as selected printouts of holdings by subject, 
university, etc. However, this type of catalogue would not provide the 
full bibliographical information necessary for the production of conventional 
catalogue cards. 

The iraxim^dm service which could be provided by an automated Union 
Uata].ogue vKuild be that of a full bibliographical data barJ-:. This would 
ountain iX'cord'j oi" a detail at the level of the full KAHC record, an 
avcraro of SCO oharactors each, with, in addition, holdings of Canadian 
l-ibraries. TiiIl type of catalo^^e could provide all the services desci'ibed 
1)1 tfie preceedin;^ paragraph, as well as sufficient detail for any 
bibliographical uoe, for example the production oi' catalogue cardo. 

■''.:^v;of.n \t.'::-<: t,v;o possible type:^ of Unicju Cat^iJogiiC Ihoru ar^e ran;/ 
1 nV-^n: :<.'!i lat^; f-'niijib 1 11 uies wfiich would ]}rovi(ie mot-c b.i l^J j o/M\:.iph i f.v'i i 
'^i nf'Ji'iral Ion Irian l\vi.l r(,-'|uired ff)r a bai; lc iocat Lwn l^'^tv lcc, LuL r['>l a::- 
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much data as in a complete MARC record. It would also be feasible to have 
a mixture in the amount of detail in the records included in the Catalogue. 
To iriake possible an automated Union Catalogue, it will be necessary to 
insist that a certain degree of standardization bo observed in accessions 
and also in the submission of inquiries to the Catalogue. The detenrdnation of 
a policy on Union Catalogue services and of agreements on standards are 
considered by this study to be of the utmost urgency. 

Regardless of the degree of service to be provided by the Union 
Catalogue, i.e. strictly location or full bibliographical service, and 
regardless of the amount of detail to be provided in each record, the basic 
operation of the proposed system will remain the same. The Union Catalogue 
Subsystem is a combination of batch and on-line processing. There are 
three main parts of the system: the matching and addition of accessions 
to the catalogue; the editing of non-matched accessions and their addition 
to the catalogue; and the answering of inquiries to the catalogue. 
1. Katchin/^, and addition of accessions 

Accessions will be received from libraries in printed form, as at 
present, and in machine-readable form. 

Accessions to the Union Catalogue i^eceived in m^ichine-readable foi^m 
v;ill receive off-line batch processing. First the tapes v/ill be run 
through a transJiite and conversion program to translate codes into the 
rrachinf^ codes used by the National Library and to convert the record 
iOi^xit (marc) into the Union Cataloguers own internal storage formt. 
A second batch program will match the accessions against the Union 
Catalo|',uo rilc^ first trying to mtch records by Libr^ary of Con^/,ross and 
I't-inMru'U Po^A\ iiuinr.oT', and, failing this, by author and title and i>i/nor 
i'lt'!-f-'/';raphic,'il elemcntLi sufficient to assure a valid mtch. ykitt.^hod 
accoj.-;;s ions wi ll have their location added to the existing j-euurd . 
Unn-atchod accessions will be printed out for editing. 
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AcceL'L>Lont:' to the Catalogue received in print fonrat will rf;.itciK;(i 
v;ith the Union Catalogue on-line. An operator at a CRT termiiVil v;lll i^ix'^:t 
tr>- to rratcii by Licxury of Congress or ijtandard Book Wuiuber^ Tailing liii:--, 
by author^ title and other bibliographical elements. If a natch ii3 
indicated, the record will be displciyed for visual verification and 
oorripvir ison with the accession. New locations will be added to valid 
natches. Umratclied records will be set aside for editing. Thl^; ^arne 
jiietiioci v;ill be used for conversion of the retrospective nianual Union 
Catalogue . 

The CRT terminal was chosen for this application because it can 
display full records faster than they can be automatically typed by a 
typ^;>rr\iter-type terminal. The on-line method of mtching printed accessions 
was chosen because it drastically reduces the required number of keystrokes; 
only the bare rrdnimum of data needed to establish a match need be keyed 
and it is" estirr^ated that in ^0$ of the cases ^ Library of Congress Card 
or Standard Book N^ombers will be available. A batch process w^ould require 
the typing of the entire accession in order to rratch it off-line. 
2, hklitin^: and . processing: of non-matched access ions 

Umnatched accessions > either printouts of machine-readable accessions 
or uan-atched cards or slips^ v;ill be edited and coded if nece: /ary (i^rintoiitr 
v;:jl airiJa^jy havu MAFiC codin^^). The completed v;orksheets will then 
keyo.-ardeci us in;: a KToT device. A batcti process run will I'oi'rrat and pr;jr;f 
.iict the record Li. The proof list will be verified ana errors coi'rected. 
Ti^.o verified records tape v;ill then be batch processed against the Union 
Cataio?:ue and the records added; necessary index entries v/ill be created 
and stored . 

MAPiC records will be stored in the Union Catalogue weekly^ as they 
are received from the Library of Congress and other soui^ces. This proccdui^e 
will create records in the Catalogue against v/hich in-coming accessions 
can be itiatched and thus will considerably reduce the number of n''>r -matches 



that will have to be edited and proceuGcd. These MARC records will also 
be available for the use of the Cataloguing Subsystem; printouty of records 
for nev; National Library acquisitions will accompany the items to cataloguing. 
3 . Union Catalogue inquiries 

Inquiries to the Union Catalogue are received by telephone, mail, 
in person and by telex and TOX. The proposed system will also permit 
outside libi^aries having terminals on-Li.ne to the Union Catalc^-ue to 
search the catalogue by telecommunication lines without the intervention 
of National Library personnel. 

Inquiries received by telex or T17X will be directly- handled by the 
computer. They will be received and stored temporarily on disk until the 
central processor is free to handle them, Then each inquiry will be trans- 
lated to Union Catalogue codes, formatted and a search code constructed; 
the file will Ihen be searched by computer. If the answer is found, it ' 
will be transmitted directly back to the inquiring library without manual 
intervention. Unanswered inquiries will be printed out for human-aided 
search. 

Other inquiries vrill be searched on-line using CRT terminals. The 
operator will key in a minimum of data to set up a search code. The search 
will be conversational with the computer displaying records ^ indlcatin[- 
the number of records which appear to answer the inquiry, permitting browsing 
throui^h selected records and asking for additional data elements to narrow 
the seai'ch. This method keeps the keying of data to a inirLLraiira and take^: 
advantage of the ability of the human operator to manipulate data and to 
try dii'ferent spellings, forms of names and difforenl ai:)proac;iies, etc., 
in :-ottinr ur; a L:oarch. Locations found wi-ll 1 noted for ti-ancrn.!::^^ iun 
lo Ihf; Iri'.in 1 i;,v telephone, mall, telex or* TWX, in tlio same way ac tVicy 
wL'ff; iv;v:o i Vfjd . .1 r woro lietailed i.nf ormi i(;n than local lono Id r'onu,u''jd, 




<u-i c;opi<j:: nj' rcooivls, those will bo printed uut by the compuLt^j- 
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intervali5 during the day. 

In addition to the management type of information on Canadian 
collections and on the mke-up of the Catalogue discussed above, tlie 
Union Catalogue will be able, by using a parametrically fed search program, 
to produce catalogue cards, tapes of selected machine-readable catalogue 
entries, bibliographies, etc . ; the flexibility of the file vdll permit its 
use as a bibliographical tool in a multitude of ways. 

UNION LISTS SUBSYSTEM 

The National Library has a responsibility for the production and 
publication of various union lists, especially a union list of serials 
in the social sciences and the humnities to complement the Union list . 
of scientific serials produced by the National Science Library, The two 
liits should be completely compatible, 

At present, data on aerials is received by the National Library from 
Canadian libraries and filed in a manual file, the Union Catalogue of 
Serials, a supplement to the Union Catalogue, This is used to answer 
location inquiries for serials on all subjects. The National Library 
should also prep^ire and maintain union lists of Canadian and foreign 
newspapers held by Canadian libraries. 

Although some preliminary lists of currently received titles have 
been produced f(.)r both serials and newspapers, the basic vo lurries giving 
complete holding information for Canadian research libraries.: remain to 
:v coiTipiled and published. The records should be stored in rrachine-readaijlc 
form so that additions to the records can be made easily as they are 
received and so that supp..emLents to and new editions of the union lists 
can be published at suitable intervals. 

The system for collecting data, editing it and publishing union ll-t:; 
is Las'lcally th(j same whether the list is for serials or newsjxi}x;i's . 




thei^efore only the proposed system, for the Union List of lierials i 
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described. 

Preparation of the basic union list file 

A great deal of basic data on Canadian serial holdings has already 
been collected by the National Library and is being added to daily. This 
data must be edited and converted to machine formt. A fonnat for serials 
will have to be devised which is compatible with the fonnat used by the 
National Science Library's Union List and with the KARC for.^iat for serials 
now issued in preliminary edition by the Library of Congress. 

Serials holdings will be received from some libraries in machine-readable 
form. Tapes received from libraries will be run through a translate program 
to convert them to National Library machine codes, records will be formatted, 
soi'ted and the various types merged so that all records for the same serial 
are together* These merged records will now be printed out and will be 
manually matched vdth records from the Union Catalogue of Serials. Each 
record will be edited, coded and assigned a control number. Completed 
worksh r the records can now be keyboarded, batch processed, formatted, 

sorted and a proof list printed for manual verification by union LLst editors . 
Errors v;ill be corrected and verified records written on the Union list 
of Serials fester tape. 
Union list ntaster f Ae update 

Since Canadian libraries are constantly receiving nev; serial titles 
and adding to the holdings of the serials they already receive, the Master 
rile should be constantly updated. Updates received in machine-readable 
form will be sorted and matched against the Master file in a batch process. 
If a record is already on the Master File^ the new locations ana holdings will 

auio!./it:i '•■•iJ ly CLddod to the record and an ui^iatucl rria:;Lur tape f>rodin:t:.i . 
How ::;f;ria"ls titles which cannot bo m^'ltc^l0d to the festor Vxiv will Ixi 

y)rjntcri out fur* mnuuil editing and coding. 

U|xlat.f^:. r<!i!!j ived in print foi'mat will be comjarcd with the l;it<;i^l 
printed urruin luit, its supplements and interim proofi;;.Lu, it' ^- ..vjrjxil 
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vo already on the list, only the control number, new locations and fioldin^^tj 
will need to be keyboarded* New titles not on the list will be edited, 
coded, keyboarded, batch processed and proof Lifted* Exn^or^s will bo corrected 
and verified records will be added to the Master File. 
I\iblicatlon of J.ists and supplements 

The basic list^ new editions and interim supplements will be produced 
using the Master File, updated to a certain cut-off date. Thi^ file will 
bo beitch processed, either, in the case of supplements to format, sort 
and proof list all the records which have been added or changed since the 
previous edition or supplement, or, in the case of a basic list or new 
edition, to format, sort and proof list all the records. If it is considered 
desirable vrhen a new edition of a list is prepared, proof lists of the 
holdings of individual libraries can be produced and sent to them for 
verification. Proof lists will be verified by union list editors, and 
corrections made. The resulting Union List tape will be run through a 
batch program to edit it for photocomposition. The photocomposition tape 
v;ill be sent to the Queen's Printer for publication of the union list. 

The Union List Master File can be used with a generalized search 
progz'am to print out selected bibliographies of serials, by subject, 
noldin^^ library, country of origin, language, holdings of geogi'aphical 
I'egiono of Camida, etc., as required. 

::U13:jY3Ti:KS EXCLUDED ?\im DETAILED ANALYSIS 
iitjfercnco and Public Service 

V/ith tiie exception of the answering of inquiries to the Union 
CatalOfjue, moct reference and public service activities of the National 
Library, concerned v;ith ansv/ering questigns, locating rraterial, asslstjn>' 
In researcli and directly/ serving library clientele, ai*e not included In 
the projyjsed automcited inforrration system. These services dep:^nd on 
research! by individual reference staff and on personal contact viil\\ 



library users, thus they do not directly fit into the information flow 
of the automated system^ however, the system does provide all the 
essential bibliograpJ^iical tools Uiicessary to reference personnel In 
cax^rying out their work: card and book catalogues, union lists, the 
national bibliography and mchine-readable on-line catalogues. The 
latter can be queried by National Librai^y staff or by the public, The 
automated information system through its generalized search program which 
can be fed parametrically, provides the facility of producing bibliographic 
and statistical and other information on demand, This should save much 
time and effort now spent in searching files manual];/. In brief, the 
proposed system provides all the bibliographical data needed for reference 
service, v/ith better and quicker access, but it docs not control or 
systematize the procedures or infoi^tion flow of reference activities. 
Thus, this study has excluded from detailed analysis the actual procedures 
and processes used by reference personnel in performing their v;ork. It 
is probable that changes in procedures and processes may be desirable on 
implementation of the proposed system and a study should be made of 
references services in the light of these proposed changes. 
Circulation and Interlibrary Loans 

national Library circulation and interlibx^ary loan activities will 
continue to be manual systems, as the volume of requests handled^ the 
records nviintained and the expenditui*e necessary to perform the work are 
not yet great enough to v/arrant automation. The v/ork can bo succaGsfully 
performed by a small clerical staff, at minimum expense, fbwever, it 
should be noted that tliese activities could easily bo converted to an 
automated systor at a later date v;hen volume:} and coztc v/arrant it, 
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Canadian Theses services 
Canadian Theses on Microfiira 

This study considers that the processing of theses received from 
universities for microfilming and the filling of orders for rriicrof ilined 
theses can efficiently continue as a manual operation. The cataloguin,^^ 
of Canadian Theses on Microfilm will be done as part of the proposed 
Cataloguing Subsystem; basic machine-readable records will be produced 
from v;hich cards for the National Library Catalogues and digital copy for 
inclusion in Canadiana will be processed. It would be a simple matter 
to update the Canadian Theses on Microfilm Price List using these 
machine-readable records. If the retrospective records presently contained 
on the price list were converted to machine-readable f orm^ a complete 
price list could be produced and arranged or indexed by author, ti€le, 
subject or university as desired. Individual lists of theses by various 
criteria could be produced on demand* 
Canadian Theses list and research in iproRress 

Since the theses listed in the annual publication, Canadian Theses 
are not necessarily acquired by the I^ational Llbi'ary and published on 
rraci'ofilin, cut only a subset of them are selected and sent to thu Naticr.'i.l 
Library for microfilming, the theses will not all be contained on the 
CatalOijuine.^ Records Master file or appear in National Liorary Catal.ot^ucL^ . 

v:onsidorin;;^ the volujr.es involved, it is quite feasible to continue 
iv:- product the annual list manuallj^ for publication. However, an autoi^itcci 
Gyi:tom foi^ publishinj^ the list v/ould allov; easy cumulzition of ti^e amiual 
li:::ts at intervals and v/ould facilitate the provision of multiple approaci-.o::; 
t j the theses by an index produced automatically from Ine rucord:j. In 
addition, if the records were available in machine-readabJcj lurm, IridivLduaJ 
printout::: by subject, university, etc., could be j)roduccd lti deiaand . 



There is a need also for a Canadian data bank on research in progress. 
Machine-readable records for theses in progress and theses accepted by 
Canadian universities but unpublished could be combined with other reports 
on research in progress to form this data bank. This possibility should 
be examined after the proposed system has been implemented, 
BENEFITS OF THE PROPOSED SYSTEM, ITS FUTURE APPLICATIONS AND INTERFACE 

IVITH OTHER LIBRARIES 

The concept of modularity 

The proposed system is a modular one based on the production of a 
basic mc^ichine-readable record which is used to produce all the outputs 
and requirements of the National Library staff and of users in outside 
libraries. The basic catalogue record is comparable with the MARC format 
and can be used as input to National Library catalogues, to the national 
bibliography, to the union catalogue automated bibliographic data bank 
and to union lists . 

All the machine-readable files of the proposed system will be compatible 
and can be used to produce bibliographies, lists and management and 
statistical itiformation by the use of a gneeralized search program fed 
param.etrically . 

Programs will be developed modularly and will employ a .^reat rrany 
common ^subi'outines . V/riile the jjnplementation prograirme should consider 
the system a whole, it can be developed incrementally and added to 

Future applications 

Tii(j projxDsed ini'ormation system lends itseil' tu future applications 
whl'^h vui i u 'uldeci to the ex.i.stinf: system as timo^ rnonoy and nev; ro* :u.h'crr,oritc^ 
dictate.! , A ^'.ood oxarnple of this flexibility Is shovm in tlio Union Catalo/^i'j 
:luln-;.yL>lem. i.^'velopmiOnt of this could begin in a snvall v/ay aii an autoiratod 
location sui'v ice and could be expanded to a full biblior.raphlc data bank 
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with remit iplo oorvices; new services would bo added {gradually* itooordLi 
which v;ould be stored on-line, at first would have an avera^je oi 31^ 
characters; tliey could be expanded from off-line tape filus to full 
bibliographical records of an average of 500 characters each. A full 
data bani-c could gradually provide the following services: subscriptions 
to selected machine-readable cataloguing copy chosen from MARC tapes from 
various countries; a shaz^ed cataloguing programrrie for Canada; the m^Intencinco 
of on order and circulation status records as well as holding infoi^tion 
for contributing libraries; automatic interlibrary loans by direct routing 
of requests to the nearest library having a copy of the required item wiich 
is currently not in use; production of regional catalogues from the central 
data bank; autorratic production of catalogues for uew libraries and of 
replacement catalogues for existing libraries « 

F'uture applications which could be added to the proposed system could 
be: an automated circulation system for the National Library; an automated 
in process system for Canadiana deposits and gifts; an on-line National 
library catalo^Kue; publication of various Ma+ional Library catalogues and 
authority files; use of on-line cataloguer terminals by v;hich each cataloguer 
could sear'ch catalogues and authority files and directly enter data for 
new records; autoirkation of Canadiai^ theses and research in pi'ogresc 
ini'oriration as described above; addition of new indexes for bettor retricva] 
r'rom on-line f:^ T^^s as nev: standardized approaches oecouio ron'^ralj l' )r 
'.>:arpl^;, the use of :itandard oerial Numoers to access the Ijjrlcxii- 
T;.'-- Vlo;-:ibility aiid aaaptability of the proposed system tlius lend:; Alse.ir 
tv.^ ■■..iKOr .■i{n^T^-:il Ic^nL:: and to interfaces witii otfior Librariui:, 
• en 'a CO VfJJ. h -jlhor 'lir iviri es 

'lUv ])i*v')xx:e(J Hatl-ii/il Library system provides b'/inc vlnta ft-r the 
]n'ov]:/iuu ui iM 5. lie^':ra}>ri:lc services' to tiic OaiuLiciian .lii.avu'y ^;rj:,'>n i 1. v . 
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The basic bibliographic service nov; provided by _Canadiam . the national 
bibliography, \rill continue; a speed up in publication by the automtic 
preparation of Canadiana piiotocomposition copy from the basic machine- 
readable catalogue record is expected* A weekly proof sez^vice^ either 
on cards or on MARC tapes, will be available to all who wish to subscribe, 
as well as a catalogue card service. These will provide bibliographic 
data on Canadian publications for worldwide distribution. 

If a decision for a full bibliographic data bank Union Catalogue is 
made, it v;ill provide a cataloguing copy service and act as a national 
distribution centre for MARC records from all countries and v;ill provide 
a base on v;hich to build a Canadian shared cataloguing project. The 
autorriated Union Catalogue will provide a more up^to-date location service 
as v;ell as data on Canadian library collections which can be used in the 
ratiorixlization of Canadian library acquisitions policies- Union lists 
v/ill provide a similar service for serials -and nev;spapers, 
Cai'iadian libi^ar:/ netvfork 

The bibliographic data bank formed by the Union Catalogue can become 
the basis of a Canadian bibliograpiiic data network, A netv/ork system my 
be centralized or decentralized, depending on such factors as the number 
of u^ers and their geographical dispersion, the size of the data base cind 
the resources available to maintain it. 

Possible nodes for a Canadian bj.bliograp?iical data netvjcn-k might 
• o X[rA 'orial, re>'ioral, pi'ovincial and local. The duplication ui" ttio data 
:.aco cit these various nodes is a very costly consideration and it ma.v 

: fj e^:-:>nwmi callv feasible to duplicate the Union Cai.alogue and 
:..it-.^ri.: "I -.r.-rrv. a', a ii'.i::ii.or of locatloi-;:. with the rc:.o:..i'coc ava,Li:.LJe 
in r;i,n:i'.iri t.^.) support such a netv;ork, One solution woiild uo cJuj)! j cat i o>j 
' r nr]l\ p:j!'ts or suLsett; of ttie catalogue ciivided by L;uNje('t, i;ui,'ii;i,^e, et 
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Geographic disporsion is a problem for a Canadian network. Lun^^ distan-o 
transmission charges are high, although it is hoped that microwave facilities 
and the use of a conminications satellite may make new methods of chargin^!; 
possible in the near future. 

Experience with usin^ an on-line bibliographic data network will be 
necessary to demonstrate all the implications and problems* It is 
recommended that the Union Catalogue be developed as a data base for a 
Canadian bibliographical network and that, at the beginning, the network 
consist of two nodes only, national (the National Library) and local. 
International links to bibliographic data banks in other countries, for 
example, to the Library of Congress, can be joined from the national 
network center in Ottawa, 
Standardization 

A bibliographical data bank network, use of cataloguing from many 
countries and the use and collection of cataloguing data from the Canadian 
library coirjnunity for the Union Catalogue and for union lists requires 
a certain amount of standardization. The present Union Catalogue has long 
teen in difficulties owing to a lack of standardization. The National 
Library should require that a certain basic number of data elements be 
provided tu constitute an acceptable accession to either the Union 
Jatalu,.^ue or Uj union lists. Accessions and requests not meeting: a 
:: i.i~a;nu;n standar^l should rejected. 

It v/ili i-o ossenlia]. for the National Library to exchan^-e machjno- 
roaa:V:,io i> 1 ulio/_^r"aphic data v;ith other libraries in the KMiC II f'ornat^ 
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thus libraries will have to use formats that they can convert to the 
MARC format for sending data to the National Library, It should be 
pointed out^ that although it may be permlssable to omit some of the 
less improtant data elements included in the MARC format, it is 
absolutely essential that the content designators used for the data 
elements that are included should be those of the format and that they 
should not be siinplif ied or abbreviated in any way, as processing has to 
be done at the lowest common denominator of content designators provided. 
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■^oUmiiiX OK i^i-MEFlTi] TO BE DERIVED FROM TilE PROPOSED imyvm 



G<3neral 

1. A ixmunetrically fed search and report program v;ill j)or:riit selected 
listi; and bibliographies to be produced from all machine-readable files, 
on demand, ai5 v/ell as statistical and other management reports. 

■/ , Tenaimls in strategic points throughout the National Library 
building and in outside libraries will permit on the spot querying of on- 
line files. 

3. Tlie system is modular and will lend itself to futui'e expansion and new 
applications. 

Tiie system provides an integrated flow of information throughout all 
segments of National Library operations. 

S^* The system will provide faster processing and .Improve the response 
tijT.e of basic routines and internal housekeepi^ig opez^ations. 

The system will provide more accurate and up-to-date performance and 
library opex^ating data to manageinent, 

7. The system will provide full bibliographic control over internal 
technical processing for the National Library^ s traditional functions: 
ac:raisitions, cataloguing and serials control. 

Terminals located at points v;here the unpacking of material received 
from other libraries is done, will allow items to be imm.ediately checked 
against the National Library's holdings for duplication* 

V. Thu system v:ill provide a data base for the development of a Canadian 
library network, 

i 

A::nu1 sit ions 

1. "iirl iotrrapr^Lc aata is captui'cd Jn machine-r:eadable fc^rm at the po.int 
of ,.:'u'i.n and jxiLiL^od on to processing, thus valid data will not ro^juiro 
t^; r o constantly rokoyed and additions, changes and deletion:: can be 
rriiiu- ro iuired. 

P. items in process v/ill be constantly monitored so that mtei-.ial camiot 
:e .vorl'ooked cr held up indefinitely in any one processing pliasc . 

j. ;iaim:3 will be autoir^tically produced. 

L. ."tatistics, accounting and fund encuinbrancing inf onii;.vt i on vrUl r;c 
collecood and mdc available. 

:, . TriO Cn Oi'd^^x'/ln [^recess Pile can ue quoriea by tonrLirui i in rcai-liirj; 
O from vari'-us yxjints in the Library. 
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1. (.)iio basic mchine-readable record will be made for all types of iriatorial 
livA vnll be s1.ot^ed pormnently .in historic tape files. This ba^ic record 
can produce all the processing needs of the National Library: catalogue 
cards, book labels, book catalogues, photocomposition copy for the Canadlam 
proof service, the Canadiana card order service and the printing of C anadiana . 
It will also perrrdt easy cuinulation of C anadiana and other book catalogues. 
The basic record will provide input to machine files such as the Union 
Catalogue and the Serials File. Historic files can produce selective 
Canadiana printouts, book cards for a futui^e circulation system and the 
publication of authority files and indexes. Canadiana MARC tapes will 
be produced from the basic records. 

. Ml bibliographic data present in the National Library files. Union 
Catalogue, MARC tapes. On Order/in Process File, will be printed out in 
the form of vrorksheets for the use of the cataloguers, thus saving 
duplicate effort in searching for and preparing bibliographic data and 
makin,fc^ possible the use of externally produced cataloguing data. 

3. The present constant typing backlog of catalogue cards will bo overcome, 
as cards vnll be typed automtically by on-line printer. 

ii. The processing of all types and forms of material, e.g. monographs, 
serials, government documents, etc., vrill be done by the Cataloguing 
Subsystem, using a standard v/orksheet, a standard machine foi^mat and standard 
processing methods. Reference personnel will be freed from processing 
duties to concentrate on service to clientele. 

A manua]] catalogue will be provided for the use of staff and patrons, 
but the National Library ^s holdings will also be available in machine- 
rcadaole fom in the Union Catalogue. 



1 -er ials Control 

1» One on-line nachine file will be provided for the recording of oil 
serials refardless of their origin; thus governrrLent document serialo vrill 
be included in the file with other serials, but a se^xirate printout for 
thorn can be provided if desired. 

Tlie :->;rjaIs File will automatically prc)vido Ilaiianal Library input 
t j union IjsU:* 

3. 'U.»^ Fur ials File can be ^jueriod on-line and the input is performod 
on-line directly from the serials issues so that there is no extra copying 
. L' <i:ll^l arid tUut^ louiii danger of error. Corvoctlons to the file can also 
r.f; fiVifi<; rrti- j ino • 

, r "'.i-rFfi/'l \i: ■aijv.iL'kini!; area will alL^w ^iiq-^j Fjat^ [o.}:-, ro^:oJv<:^! 

fr-'-rri .^w(.:;irlr. fjhrarlc;; to Ke checked against l\uj Natioiml Llbt^ary iioldin^^s 
-iIkJ , i wari't<^^i, ^'hockc-i in on the spot. 



Tlie L;eria3.s Kile can bo queried by terndnal in real-trrrio fi'om varioui; 
points in the Library to get information on the latest issue received. 
The monthly and weekly lists of serial titles and serial holdings v/ill bo 
a\'ailable at various points in the Library^ vail ii^ke information 
available on the spot and vdll obviate the need for constant telephoning'; 
nov; necessary to query the Kardex. 



Union Cataloj^cue 

1. Fiditing and massive keyboaixiing for conversion of the old card Union 
Catalogue vdll be largely avoided and reduced to a minijnuja, 

2. Accesvsions vdll be completely current, 

3« Management infonruition needed for the rationalization of Canadian 
research library collections and acquisitions policies can be provided. 

Libraries can be directly on-line and do their ovm querying of the 
catalogue, 

5. The system is modular; expansion to a full bibliographical data bank 
vdth all its many services to the Canadian library community is possible. 

c. The procedures for the addition of accessions and the ansv/ering of 
inquiries pennit a mn-machine interface which combines human knov/ledge 
and skill in the manipulation of bibliographical data vdth the speed, of 
computer searching, 

7. ::ibliographical records can be located from m.ultiple approaches. 



Union Lists 

1. The publication of union lists v/itJi complete holdings of Ca.uidian 
i.ilraries and the riuintenance of an up-to-date master file vrill facilllal 
Intoriibrary leant; oi' yerials throughout the counti-y. 

2. T:;o Dn'r n liLrtG v:ill assist in the ratiomlization of Canadian librar 
collect ion's t.y shov/ing v;hich titles are held by various libraries and In 
varj.ouci ^-'cOi^'aphlf^al regions. 

3. Autc-rration of the union list files will provide ease In ufriatin^^ and 
:.Vi icat i^;n of new editions and supplements. 



PART COST ANALYSIS 

HcU'clv/arc 

To estifiatc the coniputer processing roquireinentL'., pr.uicljYil data 
processing runs wci-e identified, a set of average coniputor characteriG.. 
ties v/as chosen and timing calculations for the batch runs \vere niade, 
based on the lo^^ic of the runs and the voliunes of data processed. The 
results of the tiiriing calculations show a total batch processing 
rcviuli'cn.ent of appro:orately 100 liours per months Hf^<:3ide5 the batch 
capacity, hcKcver, the computer must have the capacity to process 
inquiries from remote terminals in real-time. Guch inquiries would 
be Liven processing priority and hence v/ill increase the effective 
ILto required for batch processing. The amount of this degradation 
v/ill initially be smll, less than lO/o, but when the Union Catalogue 
is phased into the system, the resulting increase in inquiries 
',oula dOf^rade the system perforrrance to the extent that second 
shift operations nutrlit be required. 

Thio likiilv computer coaiiguration is as follov;s: a central 
ur^.K:ussing unit v;ith lyz K rr.emory, a minimun of four nvunietic tape 
drives, Ta^t disk storage to house largo files and the min data 
•-■as^:, a hirii Lnreed printer vrlth an upper/lov;er case library ]jrinb 
'M'^lr:, uard ^'oadur'j a card punch and control unit:^ to interface 
wilt. le '.^:rih\i\:x}3 , This equipment vjoulu rent for a)j|vi-^.jx ijrately 

; , j./r:q:. .nth I'or the basic system, hut additioruil st-.^rap/j would 
i-^' f; :Nir'ed fo!' tfie UnAun Catalo^^iie, 

! ?;• f : ^ ! . [* the ]n\qK)serl systerr, ic> calculated licvc accordiii;^ to 
IN'- ri'-^l;. M 'I ■ !' r'.'jrjt'^l. i NTi -Luu r^jxjratifni t'lnot'ddr i n* I i vit^Ki in 
. i:'u'"< ill t f]f u':'/.\. fviPL oj' Ihi:; suniiii/iry, I'^n* c^t.d. | cu Jal i < *n 

fwr[-=:■.^;, t.fi^- ;i i l';rrvd. i v<; of Lho creation ol' an aut-v;i;.:i{/,d ^\n](.r, 
.'atah^nae ;.y rneans of a data base has been <jhoseri. Talde . ] r'j:^;Mi.:.; 
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the total cost of the hardv^are from 1972 to 19^>0. 
Staff 

The transformtion of the manual inf orrration processing of the 
Nationtil Library into a fully integrated automated system Ijnplies 
changes in the personnel of the institution. The development and 
operation of the proposed system vdll require new types of personnel 
v;ith unique skills and qualifications - programmers, systems analysts and 
processing managers. The existing personnel of the National Library 
will also be Involved and will require ti^aining in the nbv/ eystem* 

The basic organization necessary to implement and operate the 
proposed system is shown in Figure 2, Five cLasses of personnel will 
be required: clerical staff , operating staffs programmers, systems 
analysts and management personnel* The staff costs of the proposed 
system are sum^rarized in Table 3. Salary figures were based on the 
likely salary level and costs v/ere increased 6/^ per year based on 
1969-70 salary scales, 
Co s I c omTXi risen 

An overall cost comparison of the pi^esent and the proposed systems are 
Giv.n/n In Taule U and P'igures 3 and A. For this overall cost com- 
p.'U'.uvon^ Alttu'native I of the Union Catalogue (the continuation of t}ie 
prcL'i at manual sy^^tem vrithout change) has been chosen for the costing of 
t.'ic :::.Lmuil system. In this case, the savings of the new proposed 

I'ro:;; lv71 to 19' '0 over the present manual system are approxuriatoly 
V/lion A]termtive II (an improved manual system) is chosen 
oho co:::Lin(^ ^n* the rranual system in order to cojrL^xiro the tv/o ::yL:torr[:; 
'ft -.iii \ thf. ;:avingo oJ' the new [)roj)OL,f;d :3yLit<;in ovur th(.; i/t/Lniial 

''r<>r', 1/7 j tu IV'-^i arc over miJl irju; riwl couril 1 ri;' ;i, I I IJj'- mUk 
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unit h stArr cosr for i^ANAceweNr, SY3?£^'G anaiy-^is, 

SLCRlTARIAl WORK, COMPUTER OPERATION, OATA CONTROL AND 
PROGRAM MAINTENANCE AT THE OAIA PROCESSING CENTRE (l) 



FISCAL 
YEAR 


JOB 
OESCRIPriON 


POSITION 


MAN. YEARS 
FOR THAT 
YEAR 


YEARLY 
SALARY 

% 


TOTAL 
SALARIES 


FRINGE BENEFirS 
15^ A,\0 
OVERHEAD ZOi 
TOTAL 35< 

$ 


TO? AL 
YEARLY 
COST 

$ 




SySte/^t. Analysis 

Secretarial Work 


CS5 (2) 

CS4 

CS3 

lib3 

ST4 


1 


22,472 

17,579 
15,7^0 

10,b74 

fi,180 


17*970 
^2,9^0 
32,022 
12,3oO 
















l*7»752 




199**05 


1572-7.' 


n a gef^en I 

5y s Ana lys > S 

Secrelar 1 a I Work 
Computer Operation 

Oala Control 

Program Maintenance 


CS5 

CS4 

0A8 

0A4 

CS3 

LI83 

ST4 

0A& 

OA3 

OA^ 

CR4 

CS3 

CS2 




23, 820 

I31O57 
13,339 
7,560 
lb, 574 
ll,3l4 

6,551 

5'05i 
6,337 
9,051 
7,e.a 


23,820 
50,022 

33,942 
19-^53 

8,337 
5-051 

8,337 

G,;eo 
















2i^;,b3o 


75,8?i 


292, 450 


1973-7* 


- 

Managenen t 

Sccre lar ^ a I Work 
Coi*'puler Operation 

Data Control 

Program Ji^aintenance 


C35 
CS4 
DA8 
DA4 
ST4 
OA^ 
DA5 
DA^ 
CR4 

cs3 

CS2 


\ 

2 
2 


2S^*9 

20,?00 

14, 1 39 
8,459 
'i9** 

B,o37 
8,333 

i7,(;7* 

13,102 


20,200 
14,139 

6,159 
20,832 

5»59* 

8,037 

e, 333 
35,348 

2o,204 




?52,^>5 












186,769 


65. 37^ 
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M3Lt 3» CONT'D 



f ISC4L 
Y£AR 


J09 

oescRiPfiON 


POSITION 


MA^i. YEARS 
FOR THAT 
YEAR 


YEARLY 
SALARY 

$ 


TOTAL 
SALARIES 


I5I AtiO 
OVERy^EAD ?0^ 
TOTAL 35J 

$ 


TOfAt 
YEARLY 
COST 

$ 




WANAGEMtNT 

SECPETARIAL WORK 
COMPUfER OPERATION 

DATA CONTROL 

PROGRAM MAINTENANCE 


CS5 
CS4 
0A9 
OA4 
ST4 

da6 

OA5 
OAS 
CR4 
CS3 
CS2 


I 

1 
1 

3 
1 
I 
1 
1 
3 
3 


2],ii: 

14 ,90? 

7.3S1 

10,170 

10,170 
8,833 
iew3* 
13,688 


26,764 
2],<12 
14 »987 
6,566 
22,083 
10,170 

10,170 
8,833 

56,202 

41,664 






TOfAL 










230,618 


80,716 


311,33* 


r hi i 1 


SAME REQUIREMENTS AS IN I574.75J 




244,455 


85i559 


330,014 


tOIAL 


PER YEAR. 






255,122 


5O1653 


3*5»815 


TOTAL 










27*1665 


96.134 


370,803 


1578-75 

rCTAL 










291IU5 


roi,502 


393.051 


i575-80 

TOTAL 










30&tbl8 


108,016 


416,634 

i ..... 



1. Ihes« costs have nol been shown jn the costing of e«ch fflodul* in Appendix 0, Only lh« staff 
costs of keyboarding, coding, proofreading md initltl progrtmiting has been costed wf th each 
jiodula In that Append i>r* 



2* This position could be in AS6 as W«1U 



tA8LE lil OVERALL COST COMPAR(S^.^ Of PRESENT AKO PflOPOSEO SYSUM* 



FISCAL 


Pfl£S 


ENT SYSTEM 


NEW PROrOSEO SYSIDi 


YEAflLY COST 


CUi^ULATEO COST 




rjuiiu iTcn TAcr 
U/M/LAitU COST 








i 

T 


t 
f 




1.297. *85 


1,287,485 


1.714,258 


l,7U,258 






2,826,026 


2,288,05/ 


^002, 355 


1^73-7^ 


U833.<73 


*.659.*99 


2,iS5,835 


6,168,130 


197^-75 


2.052,321 


6,711,820 


2,120,306 


8,285,056 


1975-76 


2,283,641 


0*995i*6l 


2,015,113 


10,304,205 


t97fi-77 


2i515i020 


11,510,481 


2,079,108 


12,383,317 


1577-73 


2,769,846 


14,280,327 


2.232,3*5 


14,615,662 


i;79'79 


3,050,497 


17^330,821 


2,235, 123 


I7t2oo,785 


1979-80 


3.359.592 


20,^90,416 


2,740,339 


19.9*1.124 


SEE 


f IGURE 11 




FIOUflE U 


FIGURE 12 



♦ ll should be remeinbere<$ here khal Alterna 1 1 ve I of the Union Catalogue has been chosen 
for the Costing of the manual system* U Alternative II (an itnproved fflaipual system) 
were chosen, the savings with the new proposed informtt ioa system of the National 
Library would be nuch grcAttr* instead of saving $7*9.292 with the proposed systen 
fro« 197» to I98O, the real savings are <1|252,373+ $749,292 «i2, 001, 6651 not 
counting ail the other advinlagts of autonation. 
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PART IV. IMigj'lHENTATIQN 

Thii^ ru{xjrt has proposed an integrated informtion system for the 
NatAoml l.ibi'ary and has shovm the feasibility of this system froin the 
vievipoirits of both hardv;arc and technology available and costs, A suitable 
scliedule for djnplementin^^:; this system must nov/ be considered. 

Part III of t!io report has indicated that follovring the implementa- 
tion of the proposed system, some reduction in expenditures can be anti- 
cipated in futiu^e y^ears . Although this would seem to suggest that the 
system should bo impl^iented as a whole as quickly as possible , for a 
munber of reasons it is not considered desirable or even feasible to 
attempt to implement all the modules of the proposed system concurrently. 
T.iOL^e X'easons are: 

(a) The impact on th e existing, operations of the National Library ♦ the 
effect on its services and on staff m>orale. 

The advent of automiation has a considerable and often devasting 
bipact on any organization. It is essential that the National Library- 
continue to provide nil its services and continue with its day-to-day 
operatic; IS during the irrplementation of all parts of the system, other- 
v.-li:e thei*e v;ould be an adverse effect on Canadian research libraries 
rtenorally. It is most desirable/ v/hen an i;nplementation plan and time- 
tail e oro acic^j^todj that the library community be informed and also tliat 
It i u kept u}^to--dato on the prof^ross of the implementation in m'dej' to 
pcr:aii :Tixln!LUii opportunity for cooperation and j)articij:::ation in the plan 
'^■y '--'Utolde libraries. The developxient of automation may also have a dis- 
vii'ii'/ij ef ei:t on the stafT of an ori^ani nation. L)o:;piL*j tl;e fa^*t, lliat 
t:.f r*: v'.t;. littJe 1 i Ve!) i huod that any rjtafJ* v;!;!! be d u^j/lafMjrl uy 
•iLt ^rr;it iori, aittJou/',!i sc>mo rrviy b*j retx'aino<i for nov; joi>r>, inojviJc nnri 

! ' r/i., :'j]':'or. Th*> im}dement/i,t i on oJ' the nvvi iVv-i^-m by ;;;odiii'/: \>]}\ 




not- {ii:rtJ]M nil Ihi: :;l-ajl* at cmo time and v;i.J] ^^raduaJly fin[iliii:;h t'car:: 
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aU'J apprehonsione when it is seen that automtion of one se/^Ciont oi' the 
Matioml Library systeip. has led to job enhancement rather than layoffs, 
:3taff should be kept informed of plans well in advance of implerrientation. 

(b) The difficulty of establishj.n^ a competent data processiniT or>^anizati.on 
in a short period of tijne. 

Tiie developiaent of the organization necessary to i;np3.ement a substan- 
tial prograniTne of automation is a complex one and will have a si^^ni- 
ficant effect on the speed with which the implementation can proceed, 
Thl.'5 report considers that the most satisfactory implementation team 
will contain computer experts who will have to be recruited from out- 
side the Library, as well as staff which will be drawn from the existing 
staff of the Library. To define and classify jobs , advertise positions, 
recruit, replace and train staff will require a considerable time, 

( c ) The budji^etary considerations for the implementation pro/^ramme. 

The costs for developing the proposed system were presented in Part 
III, The budgetary resources available may well be the determining factor 
in the speed v;ith which iinplementation can take place, 

Fitjure 5^ Likely iraplemLentation tLmetable, presents a schedule 
for implemientation vrhich is recomiriended by this report, if the necessary 
fun(iL3 can be obtained, As it is not considered feasible to ii^iplement all 
ji.oduler c^f the proposed system concurrently, it is necessary to determine 
priorit,ies for the implementation of the system. It is recommiOnded that . 
the Kational Library first get its own house in order in the propoocd 
automated system, before attempting to automate outside services, Ther-e 
are a numboiv of reasons for this, the principal one being that it is 
bottor to oxj-)orlment vrith and gain experience througli tho Library U> own 
internal procoi^sos than to risk possible disruption of outsido soi'vIcul: 



Thu i'lri:l priority for implementation is C-Lvon to a conibiii-it ion ui' 
tlie Ac^iui^itions and Cataloguing Subsystems^ Including Canadiarvi > Tliu 
reaconc' i'oi- :iui3igning lop priority to thio laodule arc: tho^o 3ubt3yi::lomi: 
are chiefly concerned with interrial housekeeping; the collection of biblio- 
graphical data is initiated in the Acquisitions Subsystem; outputs from 
these subsystems pi'ovide input to later modules; this module will provide 
bibliographic control over the Library^ s collection; the MARC for";u;^t is 
already available and will be used in this module; the Library has already 
gained experience in this area in ths automation of the Canadiana index; 
Acquisitions and Cataloguing provide the greatest cumulative savings over 
the manual system; hardware requirements will be built up gradually, 
massive on-line storage will not be required, but on-line real-tijne 
experience will be gained from the small On Order /in Process File. 

The second priority for implementation is assigned to the Union Cata- 
logue. Altiiough this is the area that outside libraries are most eager 
to see implemented, it will require the developraent of a complex and orig- 
iivtl system. Experience gained in the Implementation of Acquisitions and 
Oatalu^^viing will be valuable. Before the Union Catalogue can be automted, 
policy aecisions on its services vdll have to be rrade and studies of the 
ucOi.: v/riich Canadian libraries intend to make of a bibliographical data bank 
v;lll iiave to bu undertaken, as well as research into ini*ormation retrieval 
]f;^.t.indL5. Tricro vrlll alco have to be agreements on standards to be used in 
; v\'tLak>:^uc. i'iml^;- , the method recommended for the developnent of an 
auU>i:i;ilcd UnloiL Catalogue is by the creation of a data base of retrospective 
: iilio.;rapaic data. The earliest possible date tu bo/rln bui Iding the data 
: as»j is oslii:!:ttea to be lV7^-'--73; this in effect, sets an earliest begin- 

'kit^i :'(.:- the irfplem.entation of the Union Catalogue; ::ubs.ystem. 

iasi pri^^rity for implementation is /;jvon to the ;;eria'l:> C{-;nl]'oI anci 
Urtj'^rt blot:.: . .ij: l^jms . This module ].:: schecJiiJrjd Ja.:;L bfj^-.-iUi;*; i^f* Lhf.; n/iTiirf, 
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ol' ccriali: 'which lvo more coraplicaled tloan mono^^'raphs and considorable 
oxperienoe in machine handling of bibliograpfucal data should be obtained 
Loi'cjre tacklin^: tho:rL, Also MARC and otlicr standards lor serials are 
still in process of developnent and agreements for standards will have to 
be v;orked out with the fJational Sci'ence Library and other Canadian librarie 
before the module can be implemented , 

Thus the order recoiiunended for irrplementation of the proposed 
syslon is: 

1, Acviuisitions and Cataloguing, iiicluding CarjaxUana 

Union Catalogue 
3. Serials Cotitrol and Union Lists. 

As the proposed inforiration system affects almost every operation of 
the Uational Library and the library community as a whole ^ the direction 
and control of the irrLplementation team is a matter of first importance • 
Thus, the director of the project should report at a level high enough to 
ensnare adequate mnagement involvement and control. It is x^ecommended 
that the Chief of the Data Pi^ocessing Centre report directly to the 
Asifociate national Librarian. 



CONCLUSIONS 

Nocossity of an automted Infornation system I'or the National Library 

A study or the history, present situation and Tuturo requirements of 
the National Library lias shown that the use of electronic data processin^^ 
is absolutely essential if the Library is to continue to carry out its 
services • Tiio new National Library Act reconfirms and increases the 
respcHisibilities of the National Library tov/ards the Canadian ]ibi'ary 
coniinunity, If the National Library is not able to fulfill its functions, 
its responsibilities will be performed by othe.^ institutions at a level 
other than national, and will result in costly duplication of effort and 
lack of coordination. 

There is an international trend towards the formation of library net- 
works based on machine-readable bibliographical data banks; bibliograph- 
ical data is already being exchanged internationally in rnachine-readable 
form. The National Library must be in a position to utilize this mchine- 
readable data, to transfer it to other Canadian libraries on request, to 
create such machine-readable bibliograpjic data for Canadian publications 
and to disseminate it on an international basis. Canada cannot afford to 
bo left out of this international library information network* 
Technical feasilility of the proposed automated information system 
The proposed system is technically feasible with the hardware 
presently available. V/hile the costs for mass random access storage 
devices^ sucti as are required for the Union Catalogue, are high, 
prospects foiv new and cheaper storage devices becoming available during 
Mm; imp] omenta t ion period are good • Software develojinent lags behind hard 
v/nt'o dovelofufiont, oMjxicially software for J nform^it ion retrieval and for 
I i i>ivir.y api)l i cat ions , including handling of mass lyo b i hi iu/'raphlc data V 11 
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Much rotiO'trch it> nocesoary» Camda and the Nali oml I.lbrai'y raxiGl ox]xk:1 
to break ncv/ ground in the development of library softvfare and inutlio- 
dology for use in a bili-np.ual country. The initial expense, if the 
job is done at the national levels will be less than it would be if a 
number of large research libraries across the country each tried to v;ork 
out the problems for themselves. 

Financial feasibility of the proposed information s.ystem 

Tlie implementation of the proposed information system can also be 

defended on financial grounds. A cost comparison of the present and 

proposed systems shows a cumulated savings of over $2 million for the 

period from 1971-72 to 1979-80. The annual operating costs of the 

proposed system will begin to save money over the present system in 

197A-75 and the cumulated costs of the proposed system in eoinparison with 

those of the present system v/ill begin to shov; a benefit in 197^-79*. 

Additional advanta^^es of the proposed automted information system 

Beyond the cost advantage of the proposed system there are additional 

advantages not offered by a manual system* These should be taken into 

account in evaluating the benefits of the proposed system. These 

additional advantages accruing from the proposed system are: 

1. Ability to use externally generated bibliograpliical data in ' 
machine-readable form received from other institutions and countries 
and the capacity to provide other institutions with Canadian bibliographic 
data in machine-readable form in exchange. 

: . Ability to participate in automated library communication networks 
and data banPctj and to perndt on-line real-time use of National Library 
f lle::^i liunli aG the Union Catalogue, by outside institutions. 

J. li'oviouu*: ol' leadership^ direction and assistance to Canridian 
Jiv;rarlc:: ni the rapidl;/ expanding field of libiYiry automtion by 
a practical display of library systems and programs in operation- 
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Tull Intaf^ration of tlie internal oporatin^^ system of tiio Natioml 
Library with its system for the provision of outside services. 
E.g. National Library holdings can be automatically provided as 
input to such natioml services as the Ijnion Catalogue and union 
lists and the National Library, in its own internal cataloguing 
operati^ns^ can make use of the outputs of outside libraries by 
the use of MAHC and other tapes. All inputs and outputs v/ill be 
compatible, 

5. Production of management information reports which can be 
automatically/ produced on demand as required by l>lational Library 
Hkanayement. Reports vdll provide control over National Library 
operations v;ith more accurate and up^to-date data on library 
performnce and operations than are possible in a manual system, 
otathitico will be produced automatically. Thus management can 
exercise better control and better data for estimates and fore- 
casting-; vrill be provided. Control will include close bibliographical 
control through the on-line On Order/in Process File; items in 
process can be constantly monitored and claijns automatically produced, 

6. Automatic production of lists and bibliographies, as required^ 
from all machine-readable files of the National Library. 

7. The automated Union Catalogue can provide reports on the make-up 
and currentness of Canadian library collections and data v/hich can 
be used for better control and rationalization of Canadian library 
collections • 

8* An automated Union Catalogue and the provision of MARC records 
selectively to Libraries can be used as a basis for shared 
catalo^juing programjne for Canada. 

9t Improved response time for basic routines and thus faster and 
iiiipi^oved services • Greater ease in updating^ cumuLating and 
publishing the nationril bibliography^ union lists and other 
bibliographical tools. Instantaneous location service from the 
Union Catalo;jue by multiple approaches. Accessions to the Union 
Catalogue kept up-to-date. These faster services vdll reduce the 
need for original cataloguing in Canadian libraries and improve 
interlibrary loans. 

10. Stabilization and in many cases reduction of unit costs, 

11. Uso of terminrils will permt on-the-spot querying of National 
Library on-line files by National Library staff / and^ for the Union 
Calalo;%io, oy outside libraries. This will improve the communication 
of bibllogx^aphic data and save the time spent moving to where the 
priysical fHe is located. This time-saving will be especially 
yffectivo In the checking of duplicates. 
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12. Highest possible use of scarce manpower rosoiu»ces. Repetitive 
tnanu^il filing and typing tasks will be reduced and this will 
prevent backlogs from forming in these areas, Clerical manpower 
will be freed from rriany repetitive tasks to perform pi'ofessioncil 
support duties which will in turn allow librarians to concentrate 

on purely professional tasks and on service to the library community. 

13. Avoidance of the need to edit the old manual Union Catalogue 
in order to convert it to machine-readable form, 

1/+. National Library bibliographic data captured in machine-readable 
form at the point of origin and passed on to other segments of t!io 
system, thus saving constant rekeying of the data. One basic 
bibliographic record will be produced which will serve all needs. 
The system provides an integrated flow of bibliographic information 
throughout all segments of National Library operations. 

15. Flexibility of the system which employs both batch and real-tijne 
processing according to need and takes advantage of the man-machine 
interface^ combining the high speed of the computer with human 
skill in nanipulating data and forming inquiries. The data base may 
be expanded and broadened as required to form the basis of a 
Canadian bibliographical data bank network. The automated system 
can be more easily expanded, evolved and adapted to suit changing 
conditions and requirements and to encompass new applications. 
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lLi:/i OV APPENDICES CONTAINED IN VOLUME 2 OF TIffl REPORT 

A, Desci^iption and list of input forms ^ output reports and machine- 
readable files 

D. Description of records in the proposed informtion system 

C, System flov; charts 

D, List £: description of programs and program flow charts 

E, Bibliographic data base file organization 

F, The future of the Union List of Serials 

G, Supporting cost data and tables 

H, Pi^eliminary notes on the feasibility of cooperative cataloguing 

using a computerized Union Catalogue 

I, List of libraries and other institutions visited 
J* List of dociimentation in the working paper files 
K. The publication of the Union Catalogue 



